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CHAPTER I 


INTRODUCTION 


In the literature of applied consumer theory, several attempts have 
been made to approximate the parameters of "the" utility function underlying 
the expenditure patterns observed in a particular country. Most notably, 
the works of Stone (Great Britain); Houthakker and Taylor (U.S.A.); Pollak 
and Wales (U.S.A.); Schweitzer (Canada), and Wales (Canada) have been 
attempts to estimate the preference map underlying demands emergent from 
an inherent maximization of some particular function subject to an income 
or budget constraint. At times, the demand functions have been linear; 
semi-logarithmic; double-logarithmic; or even inverse semi-logarithmic. 

Some of these functions have constant elasticities of substitution, while 
others admit the possibility of an arbitrary elasticity of substitution 
between each pair of goods. Whatever the functional form, these studies 
have each contributed to the literature. In a similar fashion, the pre- 
sent study attempts to estimate the "typical" Canadian consumer's utility 
map in a formalized revealed preference framework. We make use of the in- 
direct utility function and assume a non-homothetic Generalized Leontief 
functional form due to Diewert [7; 1971] which is quadratic in the square 
roots of the parameters (in the consumer case prices). From the derived 
demand equations, we estimate the preferences in a generalized least squares 


procedure. 
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Our model has several pitfalls, among which is the problem of deal- 
ing with aggregate data and arbitrarily dividing all quantities by popula- 
tion to approximate per-capita shares. Clearly, whether we evenly distri- 
bute capital stock and expenditure by person or by family, we are not ob- 
taining a true picture of personal expenditure. As is well-known, statis- 
tical difficulties may arise in such a framework. However, since a sur- 
vey of all families in the data universe is infeasible, we work with what 
is available. 

Another shortcoming in this study is the exclusion of personal 
savings from the model; here, savings is an exogenous decision and is thus 
not determined as a decision variable along with expenditures and labour 
supply. 

The good features, however, ought to, at least in part, compensate 
for the omissions. We are hopeful that the inclusion of a more detailed 
allocation of expenditure in the current period, the treatment of consumer 
aurables in a user-cost framework, and the simultaneous estimation of the 
demand for "dis-work" (leisure) so that the labour supply decision is endo- 
genous to the system, will prove to be useful. 

Chapter II briefly reviews other studies in consumer theory. 

Gee Tit outlines the Generalized Leontief Function, its properties 


and the process used to estimate its unknown parameters. 
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CHAPTER II 


A REVIEW OF THE LITERATURE 


A. THE LINEAR EXPENDITURE SYSTEM (LES) 

From the Stone-Geary utility funetion we may derive demand equa- 
tions in which expenditure on each good is a linear homogeneous function of 
income and all prices. For this reason the model is known as (Stone's) 


linear expenditure system. A typical Stone-Geary utility function is: 
n 
= -— ut - Ii-1 
U BS og (X, Y;) ( ) 


where 


Xx, is a quantity; 


ST ae a 

ror allt 
n 
yore = 1. 


The function is only defined when (X;-y,) > 0. This function, is 


directly eeieive ya and the resultant demand system is: 


N 


Des emer ie Pb ka ue Deva. (Cie lye te) (II-2) 
oh j=1 es 


t che points brought out here are basically condensed from Goldberger's 
{18] superlative survey of consumer demand theory (i.e., re the Stone-Geary 
function). 


*coldberger (18; p. 45] shows this algebraically. 
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where 


income; 


int 
iH 


I 


Pp. price of ith good. 


L 


Goldberger offers a useful interpretation: 

Given income y and prices Dar 2 = ys Pey the consumer 
first purchases “minimum required quantities" of each good: 
Vy Gi GOOG Ves % “HY, of good n. At the given prices, this 
costs Be aa? which may be termed "stbsistence income." He is 
left with see Paar may be termed "supernumerary income"; 
this he distributes among the goods in the proportions Bree -B 


(The 8*s are thus identified with. . .marginal budget shares...) 


Recall» that the utility function, is.detm nedsonly tor (q,-¥;) 2D 


(i=1,. =. »,n); it makéeS no prediction about the behaviour of a 
consumer for whom y- PxY, = ge aoe) * 0 <Ginee he cannot afford 


to acquire y 2 aN at the going prices. 


a ee 


Of course, there is no need to interpret the y as bare minima, but this par- 

ticular form of utility function Only requires that (x, -Y,)?0, and ae > Oe 
3 

One further point to note is that there can be no inferior goods in 


the LES. Stone, either by himself or in conjunction with others, has esti- 


mated this LES extensively using British data. 


B. THE GENERALIZED LINEAR EXPENDITURE SYSTEM 
Wales [37], following work done jointly with Pollak (in the United 
States), estimates a generalized linear expenditure model of the demand 


for nondurables in Canada. The utility function is assumed to be of 


3coldberger [183 pe 47). 
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the form: 


n 
a 
U(shesed : a, (x,-b,) ) (II-3) 


where 


The utility-maximizing process yields demand functions of the form: 


n n 
c c 
Roe TL aay St BO Nase) Do Ayo (II-4) 
i i i/Pi as 5 P; P5 x 4 j 
j=l j=1 
where 
a: > 03 
i 
xe) Dee 0 
i i 
ee oe 
ee 
c = elasticity of substitution. 
As Wales points out, the system differs from the LES basically in 
that (i) marginal budget shares are price dependent rather than constant; 


: . 4 
and (ii) partial elasticities of substitution between any pair of supernumer- 
ary quantities (x.-b,) which equal 1 in the LES, are equal to c in the Wales 
i 


system. 


tre the present study, these elasticites are denoted as ena 
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For estimation purposes, a "habit formation" concept is adopted as 
a dynamic specification; this is achieved by allowing the b's to depend on 
previous consumption. 

The empirical work is carried out under various stochastic specifi- 
cations on the broad consumption aggregates of food, clothing, shelter and 
miscellaneous. The results deem a proportional habit model inconsistent 
with the underlying utility function, but are consistent with a linear 
(lagged) habit model. In his conclusions, Wales suggests that while the 
added feature of the estimation of c (the elasticity of substitution be- 
tween pairs of supernumerary quantities) in the generalized LES does make 
the system more flexible, the results are not significantly different 
enough to warrant using the generalized LES ene than the LES when a 
large number of goods or observations are involved, given that the generalized 


model carries with it computational difficulties. 


C. THE DEMAND FOR DURABLE GOODS 

Since one of the interesting features of the current study is a reason- 
ably thorough treatment of consumer durables, it will prove useful to examine 
other approaches to the demand for durables. 

Stone and Rowe [35; 1957] first proposed a simple, testable dynamic 


theory of demand (for durables). The demand for "perishables" (nondurable 


gales (37; p. 473]: "This means that the utility functions are no 
longer separable over time and that the demand equations should be obtained 
assuming intertemporal utility maximization. We avoid this complication by 
assuming that the consumer is unaware that his future preferences change as 
a function of his current behaviour." 
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goods and services) is a special case in which one of the parameters (ob- 
viously the rate of depreciation) goes to its limit. Basically, gross ex- 
penditure on a durable good may be decomposed into an addition to the open- 
ing stock (i.e., an investment) and a flow of consumption (i.e., what is 
used up during the period). The authors assume a reducing-balance depreci- 


ation formula and thus the amount used up (u) will be 1/nth of the opening 


stock(s). 
Accordingly, 

(i) QOheavi+eu 

es ee) 

(ii) u =—+ (Q represents total 

n m (II-5) 
purchases or gross 
investment and v net 
investment) 
m 1 


miele. 


Here, = is that proportion of the current period purchases Q which 


is used up. 
Generally, it is assumed that m>n andn> 1. The closing stock (Es) equals 
the opening stock (s) plus net investment (v) (Es = s+v). 

"The crucial feature of the theory is a distinction between the open- 
ing stock, s, and the equilibrium stock, s*, which is assumed to depend on 
consumers’ incomes and prices,”° It is assumed that net investment is under- 


taken to reduce the gap (between s and s*) by a proportion = Thus 


v = = (s*-s) (II-6) 
n 


where r is taken to be the rate of stock adjustment. 


Stone and Rowe [35; p. 425]. 
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This method of stock-adjustment has been popular in studies con- 
ducted throughout the 1960's. The authors give the best summary in their 


own words: 


- - .The theory employs a reducing balance 

depreciation formula with a depreciation rate that 

is constant over time, a concept of equilibrium 

consumption which depends, apart from a residual 

trend, on current income and the current price 

structure and an investment relationship designed 

to narrow and, under stable conditions, eventually 

to eliminate the difference between equilibrum and 

actual stocks. 

A distinguished group of Chicago Ponce formed in 1954 conducted 
a series of studies on the cyclical process in the United States. In particu- 
lar, these studies focus on the durables sector since the wide fluctuations in 
durables demand make that sector a “danger spot" (in which wide cyclical swings 
could initiate). Thus, as Harberger puts it, "an understanding of the mechan- 
isms determining changes in the demand for durable goods is important for 

ey : 9 

estimating the probable effects of pronosed stabilization schemes." 

These studies, ranging from refrigerators to non-farm housing, have 
been collected in [2la] and edited by Harberger. One of the main features 
is the treatment of the stock demand versus flow demand problem. There re- 


mains, however, the concept of a "desired" stock to which consumers will 


supposedly adjust. Many problems are pointed out and attempts are made to 


‘stone and Rowe (35; p. 441). 


ae C. Harberger, R.. F. Muth, Ml °C. Burstein; Gc. Chow, Z. Griliches, 


and Y. Grunfeld. See reference [2la]. 
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treat such problem areas as thoroughly as possible given the constraint of 
imprecise data (relative to the reasonably exact data available, for example, 
in the area of wheat consumption). As Harberger points out: 
» - elf cars of all ages really have the same 

service yield, the aggregate service yield of the exist- 

ing stock of cars would be measured by their number; if, 

on the other hand, the service yield of individual cars 

is proportional to their value, the service yield of the 

stock would be measured by its aggregate value. 

Thus, if automobile depreciation were a constant dollar amount 
each year, this would be an indication that the flow of services was approxi- 
mately the same for cars of different vintages, and the "numbers" measure 
would be more suitable. If, however, (which is the more likely case) depre- 
ciation were a constant percentage of the value of the stock, the "aggregate 
value" measure would be preferable. Even at that, either measure is only a 
rough approximation, since maintenance costs have the ability to raise the 
capacity of the existing stock. Thus, at best, we can only get an approxi- 
mation to "the" stock of a particular durable. The overall contribution of 
this collection of studies is a careful sifting of the evidence in order to 
obtain answers to certain broad questions in the area of durables demand. 

More recently, Houthakker and Taylor [25] and Schweitzer [33] have 
undertaken highly disaggegated econometric consumer demand studies in the 
United States and Canada respectively. The basic dynamic model is again 


the (equilibrium) stock-adjustment concept and depreciation of durables is 


assumed to be of the declining-balance form. The demand equations for non- 
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durables are of the same form as those for durables with the concept of 
stock adjustment replaced by that of habit formation. As pointed out by 
Houthakker, the stock may be psychological instead of, or as well as, 
physical. Total personal consumer expenditure is taken to be the budget 
constraint, and a set of demand equations consistent with utility maximi- 
zation is estimated. In the end, these demand equations are used to 
make projections. 

In the U.S. study [25], prices are found to play a modest role 
relative to income in determining consumption. "If income is high enough, 
it is possible for nearly all commodities to become subject to habit for- 

11 


mation." The basic conclusion is that the dynamic model is, for the most 


part, here to stay. 


D. THE INDIRECT UTILITY FUNCTION 

The traditional studies have one common base; all of them, having 
assumed an arbitrary form for the utility function, maximize this utility 
function subject to a budget constraint and use the algebraic solution for 
derived demand equations as a basis for estimation. "The problem with this 
approach is that if one assumes a Meri pte functional form for the utility 
function, the derived demand functions are either impossible to derive alge- 


: ; "13 
braically or are extremely non-linear in the unknown parameters.’ 


At oe | 3057. 


Le ireeny capable of providing a second order approximation to an arbi- 
trary twice differentiable utility function. The corresponding derived demand 
functions will be approximated to the first order. (Diewert [9; p. 47]). 


Wrpid?; pp. 19-20. 
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Under certain assumptions and regularity conditions, a much easier 
method for obtaining a system of derived demand functions is available -- 
namely, the indirect utility function aperoachia Whereas the direct 
utility function U=U(x) is difficult to estimate, the indirect utility 
function [which shows the maximum utility the consumer can achieve given 
“income” (Y) and prices (p)], can be readily estimated if we impose a 
normalization. In this study, we will work with prices normaltzed by 


income; we shall call these normalized prices v5 = p,/Y. Thus 


n 
g(v) = max LU (ee) Doves <a (II-7) 
F La 
Wie it. i=l 
x > 0 
where 
g = indirect utility function; 
x = consumer's choice variables (quantities) ; 
0 = a zero vector; 


iv ix, = budget constrant. 


6 
Diewert (9; p. 20], following the work of ehepherd and Hanoch™ 
demonstrates that from the duality between direct and indirect utility func- 


tions we may in fact calculate the utility function U(x) as the solution to 


ao lawert [Tks (Slee T20ls Eta. 


cane W. Shephard, Theory of Cost and Production Funettons (Princeton, 
N.J.: Princeton University Press, 1970) treats the indirect utility function 


in the appendix. 


a eiora Hanoch, "Generation of New Production Functions Through Dual- 
ity," mimeo (1970). 
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the following problem: 


n 

U(x) = min toy )s vee Ty | (II-8) 
w.r.t. i= 
v>0 


The brief outline which follows is essentially condensed from 


Hanoch [2laa], Shephard [3], and Diewert [9; p. 21]. 

"If the direct utility function U is non-negative, continuous, quasi- 
concave, and non-decreasing in the components of X, then the inverse indirect 
utility function, h(v) = 1/g(v), will have the same properties as the utility 
function and vice terse Non-negativity is self-explanatory. The non-decreas- 
ing requirement means that if 5c Ke then Me > £(x?). Quasiconcavity (a 
weaker form of concavity) is obtained when the level sets L(x) = {x:f(x) > y ¥ 
x > 0} are convex over the non-negative orthant. 

If, finally, h(v) (the inverse indirect utility function) is once 


differentiable with respect to the prices v then the consumer's system of 


4! 
derived demand equations becomes (provided the partial derivatives are not 


identically zero): 
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x. (v) = oh (v) Dey, Cone for all i. (II-9) 
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If all the necessary conditions are satisfied, we have a reasonably 
compact way of solving for derived demand equations consistent with the con- 
sumer's utility maximization. 

One further step is necessary before we may assume a functional form. 
Consider the following utility maximization problem (where we assume the 


allocation of time problem has been solved): 


U(X,L) = F(X,L) 


MAX F(X) +. ao aig eta) 


N 
Wer, 
x) > O 3% e 7X 20 
Lois | (II-10) 
subject to 
n 
(i) £p,2, -wL<v 
: Li 
i=l 
(ii) L<H 
where 
X. = number of units of the services of the ith good 
i 


the consumer-worker purchases during the period; 


p. = the price (or rental price for durable goods) of 


: one unit of good i; 
w = the market wage rate for our one type of labour 
service the consumer-worker is qualified to supply; 
L = the number of hours of labour the consumer-worker 
supplies during the period; 
V = non-labour income spent during the period; 


H = total number of avatlable hours in the period. 
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In (II-10) the consumer has preferences defined over the services 


of consumption goods and labour supply. 


However, the method for obtaining 


Gerived demand functions will fail since we do not meet all of the follow- 


ing requirements: 


(i) U = £(x;L) must be defined over the entire 


non-negative orthant; 


(ii) all prices must be non-negative (the wage. 


rate enters negatively) ; 


A simple transformation of our variables will achieve the de- 


sired properties. 


(iii) full "income" must be positive. 


We need only redefine the utility function over the de- 


mand for "diswork" (leisure) rather than the supply of labour services, and 


our new utility function is acceptable: 


subject to: 


where there are n consumer goods and only one type of labour service; 


U (X ,H-L) = £(X)-- e ° 7X iL) 
MAX U(X,H-L) 

wsr.t. 

X) 2 O,- - +X, > 0 


H-L> 0O 


n 
Ce) ebep. xX. + w(H-L) < V + wH 
fet hit 


(ii) (H-L) < H 


(II-11) 
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Assuming the time constraint is satisfied, the problem becomes: 


MAX U(X) 


W.r.t. xX 2 0 


subject to 
Lo Vik 
ee ae oe 
eh 

where 

X = (Xj 0° . 7X H-L) 

> Nersdon.. i; sw) 

ia ENS eg 


(ti 


For estimation purposes, the "generalized full income" variable 


V + wH is taken to be the value of the left-hand side of (1II-11(1)]; that 


is, we assume the budget constraint is fully satisfied. 


The final step before empirical work is to assume a functional 


form for h(v), the inverse indirect utility function. 
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CHAPTER III 


GENERALIZED LEONTIEF PREFERENCES AND THEIR ESTIMATION 


A. A GENERALIZED LEONTIEF UTILITY FUNCTION 

The Generalized Leontief functional form (due to Diewert [(7]) 
first arose inthe context of production theory. This particular function 
first appeared in the homonheeees case, but we will work with a non- 
homothetic version. 


Consider the following form for the inverse indirect utility 


function h(v): 


where there are N consumer goods 
and K types of labour service 


N+K N+K N+K 
, si 
oad ee 


=" Bhs. y, ee ee 45 CTT 1) 


i=1 j=l *J seieeenys 


where 


Beg = by, ¥ 165 
ij ae 


Remembering that the consumer's preferences extend over goods and 


labour services, we may generate a system of derived demand equations (where 


ee Y) = H-L. is a typical labour supply function): 


=i utility function u(x) is homothetic if there exists an increas- 
ing function of one real variable g such that g(u(x)) is homogeneous of degree 
one. (Diewert (9; p. 98]; originally defined by Shephard 1953 [33a]). 
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2 N+K N+K 1,  N+K L, (III-2) 
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v. 
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The derived demand functions (III-2) are homogeneous of degree 


zero in the unknown parameters b,, and we are allowed one normalization: 
i 


3 
N+K N+K 5 N+K 
Py Le De k ive) o Bee ex ae © (III-3) 
tei yal ce sable 
the +e a2 yore 
where k =v “; Vv = v.¥, in 1961. This was done to ensure that g (indirect 


; 4 
utility) would be positive in 1961. In fact, our normalization sets g = => 


in o1961. 


US ibe b , 
ce) 


; O for j = 1,2,. . .,N+K, then the [corresponding] direct 


utility function. . .reduces to the (homothetic) generalized Leontief utility 
FunGcLOn; if in addition, Pia = 0 for all i # j, then the direct utility func- 
tion reduces to the ordinary fixed proportions Leontief utility function." 
(See, 231.6 

The derived demand equations (III-2) may be equivalently represented 
(for estimation purposes) by performing the following operations: 


(i) multiply both sides of equation i (i=2, . . .,N+K) 
by 
N+K N+K pi 
( = y 8D Aaa ees ek boj Via DV 
: : a 


(ii) use relation (III-3) (i.e., normalization) to 
solve for b in terms of the other b.. and use this result to 


eliminate Diy from the N+K-l transformed equations; 


(iii) impose the symmetry conditions bs 5 = b.. and 
collect all terms in the (unknown) bi on the right haha side 
of equations 2, . . .,N+tK. 
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We thus arrive at a system of consumer demand equations (III-4) 
which expresses 'market' shares (i.e., the share of total expenditure) as 


a function of the unknown parameters and the normalized prices. 


VX, (i=2,. . .,N+K) 


N+K i. 
= on et = Be v;x,/V,) + Sin w 


< 


+ be 6. by (2v 5x, + av vs v,x,/¥, 
1<k<4<N+K doe 


N+K bs 
+ De» (vx; hy V5 x,/Vy +55 ce (III-4) 
L=2 1 
where 
Se aa aad, 


We may use linear regression techniques to estimate the unknown 


bi5's in (III-4) “if we assume that the distribution of the expenditure share 5 
i 


v.X. conditional on the values of the right hand Side variables, is multi- 
fs 


. 2 
variate normal." 


2 piewert [92 encode 
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The inverse indirect utility function (III-1) has the same free 
and second order partial derivatives (evaluated at any particular point) 


as the indirect utility function; these derivatives are: 


ie 
NOTATION: let h, represent LL 
4 vs 
2 - 
and h.. represent Es 
+4 ov. V. 
1 J 
N+K 
h r - - bs 
i +b 
als yy er ek 
: < = 33s 
he = Ds 5 (Vyy,) 
N+K 
3/2) =) Cad ee 3/2 
i iseaacre tid aecane bdiebae Bee (III-5) 
j=1 
ees 


We may use these partial derivatives to evaluate pseudo elasticities of 


substitution between the unnormalized demands i and j;: 


(The unnormalized demands are defined as h; (v)]. 


= h, (vy) fh, (III-6) 
ae h (v) i3' fn, j 
Here;d= ="O81ff b,, = 0 i fj 
1j 13 


If we have a prtort beliefs that the unnormalized demand for good i 
i = 0. i11 
is not responsive to changes in the price oy we may set ae 6) This wi 
add degrees of freedom to our mode 1 and reduce multicollinearity. A 'normal- 
ized' demand system is obtained by dividing each demand function by 
N+K 


I vih = market demand. 
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The formula for ae (Hicks-Allen elasticities of substitution) for 


(market) demands is: 


N+K 


E 
2 k=1 chy OV) A; « Cv) N+K v,h,, (v) 


Ow, 
1) i a ta 


Whee A) N+K N+K who 
i e : 5 Oem Vv ve 
i m=1 k=l (III-7) 


As Areueee points out, even if consumers do mot optimize according 
to our model (see Chapter II), "we can still assert that there are several ad- 
vantages to fitting [this] system of consumer demand and labour supply func- 
tions. . .For example, the demand functions (III-2) are homogeneous of degree 
zero in prices (pyre » -1Py)s wages (wire ‘ “Ws and nonlabour income V. 
Also the consumption demands and labour supplies. . .are consistent with the 
consumer's budget constraint. Finally, the system of derived demand equa- 
tions. . .can provide a good local approximation to an arbitrary system of 


; 44 met. ; nO 
derived demand functions, consistent with utility maximizing behaviour." 


B. ECONOMETRICS IN BRIEF 


The unknown parameters were estimated by means of a two-stage pro- 


cedure due to Zellner [41]. 


3p iewert [9; en Ge 7s 


we As 
y. a1. 
| bP Lom i 


(*-E32) 


ecibxozoe Saimitgo ton ob exzamveron Bi neve \sue ziniog Frewsid af 
“bs Isteves ous stedt Jats, Jysees [Lise map ew" , (IT xaggsd> ses) Lebom sue 
_ san ylague sdedeL Bas Desmab zomiteno> to mateye faiAd) pntsd22 of 


serysh to eyesnepemod ets (S-TET) enoktonv? basmeh sdt ,slamsxs ol. . 2 
»V omoont avedsfmonr Ons . Lave : rey) eopaw vt aye ‘ “vo aecliq ab tes 

ip 7 

ond titiw Juavateno> sys. - .eetiagre wodsl bas ebnsneh noitqgmvanos ef? € 1LK 


~supe bisash bevitsh to matave afd ,yilsait -Initstieno> topbud a 'sem ence 


» 


te moseye yiewtidve ms 62 noldenixorgss [anol Boop 4 ebivorg nao. ' 


Eo swiskveded paisimixen yotfisy Atiw tastetenes venoisonyt basmeb t 


aN I 


ae 
GAlza WI QLATaMOMtDs sae” 
“Old Sps2e-ord & Io ensum yd bedamkses sxsw 2i9Jemsxsq awonday edT 
[46] xentles oF sub exdbar 

a u 
- 


AVS .q rel axowent” . \ 


~ ' 
: 


21 


Our model is of the form: 


: £ (III-8) 
where 


7 is a row vector of expenditure shares in period t; 


x is a row vector of the values of the independent vari- 
ables (calculated on the right-hand side of (III-4); 


b is the matrix of unknown coefficients; and 


€ is a row vector of stochastic disturbance terms. 


Our stochastic specification is: 


(i) E(e,) = 0; ey is normally distributed 


(iz) Ele, e,) 


I 
™ 


(iii) E(e, ce.) = 0 


where Ee. signifies the transpose of Eee 


Z is assumed to be a stngular variance-covariance matrix since we 
are restricted to always be on the budget constraint. We also assume zero 


. : e i o that we 
intertemporal covariances. We then "stack" the demand equations s 


have a system with (N+K-1)T observations. Thus, we have dropped one equation, 


and we run an ordinary least squares regression on the 'stacked'! system and cal - 
culate the residuals. 

From the residuals, we may obtain an estimate of E (2); we use E 
to transform: the data; and we solve a generalized least squares problem with 


the transformed data. The GLS estimates of the coefficients of our consumer 


demand system are, supposedly, more efficient.than would be in the single- 


4ohe reader is referred to A. S. Goldberger, Econometrte Theory (Wiley, 
1964) p. 234, for a concise description of the transformation process. 
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22 
equation estimation case. This is supported by the t-statistics, always 
higher for the coefficients of the "second stage" regression than for those 
of the first stage. The coefficients reported in Chapters V and VI are those 
from the (2nd stage) generalized least squares models. For a detailed des- 
cription of the process and its asymptotic properties, see Zellner (41; pp. 


349-3352) 


A comment on our stochastic specification is in order: 

We may justify the specification of zero intertemporal covariances 
by assuming the existence of a separable intertemporal utility function. 
| In Chapter IV, we discuss the data manipulations (and sources) neces- 


sary for estimation of our consumer demand system. 
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CHAPTER IV 


DATA: CONCEPTS AND SOURCES 


A. THE TREATMENT OF DURABLE GOODS 


Since we must decompose gross expenditure on a durable good into 
an investment component and a flow of services (rental) component, we must 


have data (insofar as durables are concerned) for the following: 
1. The real stock of each type of durable (XD; ) ; 


'2. Current dollar gross investment expenditure on each 
durable good SDE, (this should include maintenance 
expenditure sincé this presumably replenishes part 
of the existing stock); 


3. The one-period depreciation rate (6.) assumed to 
hold over all vintages of each durable good, i.e., 
we assume a perpetual inventory model of capital 
stock; 


This means that if we are left with 4% of the stock 
of durable i from eight years ago, the units are 
indistinguishable from current purchases of the 
good; we only know that some units have deterior- 
ated away; 


* 
4. A stock-price deflator PD, to bring (2) into 
constant-dollar terms; or, in place of (2) and (4) 
a constant dollar series; 
S. A series of "interest" rates R by which to discount 
future expected prices. The R will be opportunity 
costs. 


1. 9 Stocks 


The (real) stock of durable i (XD, ) is defined as: 
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XD, = XD, (1-6,) + $DE,/PD,; 
t t-1 1 a wv 

which is the balance of last period's carried-over stock (assumed to depre- 
ciate instantaneously in the middle of the consumer's time period) plus real 
new investment in the durable good (also assumed to be made in the middle of 
the period). This undepreciated balance carries over until the middle of 
next period, at which instant the process repeats itself. This is slightly 
different from the Stone and Rowe [35] method used in Helliwell et al [23] 
and Hamburger [21], which depreciates new investment by one-half of the per 
period rate immediately upon purchase. The program 'DELTA' (see Appendix) 
calculates the stock from a (constant-dollar) series of expenditure data, an 


initial stock (benchmark), and a depreciation rate. 


2 ore pS LOCKS 
Save for the cases of housing and land, where the initial stocks 
are based on early surveys and estimates, the initial stocks for our base 
year (1946) have been calculated in the following manner: * 


A reasonable approximation to "the" depreciation 
rate(for the particular durable) was used to determine how 
many years it would take a purchase of D. to essentially 
'disappear' from the stock (again assuming exponential de- 
cay). For instance, if 6 = .8 then any investment in this 
good from one period past would contribute .2 (i.e., = 1-6.) 
of the original expenditure to the current stock; expenditure 


2 
two periods ago would contribute (1-6, ) or .04 of DE 4-9! 


eae J. Helliwell and Others, "Quarterly Estimates of Private Sector 


Wealth," Reserve Bank of Australia, August 1971, p. 21. The purpose of the 
Australian study (as in the RDX2 model) is to measure the replacement value 
of the net stock of assets. 
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and remaining from three periods back would be (1-6,)° 
or .008 of that period's expenditure. Thus, an approx~ 
imation to the ‘initial’ stock for any given starting 
point t, would be: 


Durable 
3 Expenditure 
> DE. (1-6. ) 
* ao-+k 
rip t=-t 


t* 


which represents the sum of the undepreciated proportion 
of past investment expenditures. Note that the larger 
the 6. we choose, the larger looms immediate past invest- 
ment in forming our current stock. 


3. The Durable Goods 


a. Clothing 


Although no reasonable second-hand market exists, we still 
treat clothing as a durable since our simple definition includes any good 
which is not completely consumed during the expenditure period (i.e. 0 ee <Siee 
By this standard, an old pair of shoes still contribute some value to the con- 
sumer's personal stock of clothing, whether he wears them or leaves them in 
his closet. 

"The" depreciation rate for clothing is a difficult concept, since a 
man's brogues may be kept for six years whereas his wife may replace her entire 
wardrobe on the simple pretext that "fashions have changed" only seven months 
after the initial purchase. However, assuming some rationality, we have de- 
cided upon an annual rate of deterioration of .5 which implies a lifetime of 
about five to six years with a BGA) Lifetime of two to three years. This 
seems reasonable when we consider the wide variety of entries in the clothing 


category. After the real stock series was calculated (assuming os Sc 


i JeAy assuming there is (arbitrarily) at least 20-30% of the initial 


investment remaining. 
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aiff i 
erent values for ° were tried, and the resultant 1969 stock values 
were too divergent from the assumed level; that is to say, the values ex- 


hibited either too rapid a deterioration (.6) or too much accumulation to 


seem correct (.3) and (.4) if we believe in Oe = .D} Of Course, this lS atl 


atbitbary!* 

The expenditure series was extracted from Tables 53 and 54 of 
Canada's National Accounts (Personal Expenditure on Consumer Goods and 
Services in current and constant [1961] dollars respectively) and the impli- 
cit purchase price index was obtained by simple division of the current by 
the constant dollar values. 

b. Motor Vehicles 
ere consumer durables, motor vehicles command perhaps the 

most agreement with respect to depreciation rates. It is accepted by most 
authorities that an automobile depreciates anywhere from 25 to 30 per cent 
annually, and the "red book" of Australia and "blue book" of Canada (whole- 
sale values of used cars) follow this guideline in valuating automobiles. 
While it is acknowledged that cars of different vintages (as would be ex- 
pected) depreciate at different rates; the present paper assumes an “average” 
rate of 28 per cent over all vintages. To support this figure, we may look 


to several sources: 


SOURCE ANNUAL 6 RATE 
[22] Reserve Bank of Australia wee + one-half of quarterly 
(August 1971) rate upon new invest- 
[23] Bank of Canada (Structure ment 
of RDX2) ome 2 " 
(25] Houthakker and Taylor 229 
[21] Hamburger 28 


We have not included the clothing stock series for alternative depre- 
ciation rates in the Appendix. 
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Hamburger (abcve) states that this rate "is within the range implied by 


the behaviour of prices in the used car market," and he suggests that Chow? 


and Friedman: provide verification. Another vote of support for this rate 
is the Canadian taxation system, under which a businessman may depreciate 
his car at 30% the first year and 25% the next two years. 

The National Accounts entry includes motor vehicle parts as well as 
net (i.e., less trade-in value) used automobiles. Actual repair data are 
included in "automobile operating expenses and purchased transporation," but 
a search of the sources and notes revealed no way to decompose the latter in- 
to "repairs to automobiles," “operating expenses" (gasoline, oil, and possib- 
ly insurance), and "purchased transportation." 

The historical National Accounts [13-502; pp. 157-58], discusses the 
procedure involved in the inclusion of only the personal use portion of car 
sales in the reported expenditure data. 

The same source also mentions the coverage of "net" used automobiles: 

. - ethe treatment of purchases of used motor 
vehicles by persons from businesses has been changed. 

The total amount paid by persons less the value of 


trade-ins is now included in personal expenditure on 
consumer goods and services. 


en Chow, "Statistical Demand Functions for Automobiles and Their Use 
for Forecasting," in A. Harberger (Ed.), The Denand for Durable Goods, Chicago, 
1960 [2la]. 


soe Friedman, "The Stock of Automobiles in the United States," Survey 
of Current Business (October, 1965), pp. 21-28. 


National Accounts (13-502), p. 103. 
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The base stock was estimated in the manner discussed in section A, 


using ee = .28 and the constant dollar expenditure series from Table 54 of 


the National Accounts. It was necessary to accumulate depreciated investment 


from 11 years back (1935). 


c. Other Durables 

The concept of "other" durables arises as a residual category, name- 
ly, "durable goods" minus consumer expenditure on motor vehicles. This fact 
implies that the category encompasses a wide variety of goods. In fact, we 
see from the notes to Tables 53 and 54 (unpublished) that the category "dur- 
ables" iets’ house trailers, ({AUTOMOBILES], furniture, household appliances, 
radio and television sets, and sporting and wheeled goods. By definition, then, 
the residual includes all but automobiles. Such items as watches, clocks, 
jewellery, silverware, tools, garden equipment, and toys are not considered 
durables in the National Accounts..° 

The most comprehensive discussion of “other durable goods" occurs 
in Helliwell et al [22], where the research went beyond regression equa- 
tions and statistical tests, since an actual survey of households was con- 
ducted in order to obtain estimates for the average lifetimes of the goods 
in question. [Another reason for the difficulty in treating the category 
is the obscurity of the 'base stock' concept]. Notwithstanding the dis- 
claimers, and recognizing the fact that the figures are still basically 


drawn from a hat," let us consider some results from the survey. The study 


Pin, dee are, however, classified as “semi-durables.” 
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considered such factors as the average age at sc¥apping and weights from a 
composite consumer price index in order to arrive at an "average" quarterly 


depreciation rate: 


(1) Electrical goods (washing machines, refriger- 
ators, cookers, television sets, etc.) were found to be 
the highest depreciating goods in the category, with a 
quarterly rate of 6.29%; 


(2) Hardware and other such items were next 
with an estimated quarterly rate of 5.5%; and 


(3) Furniture and floor coverings (kitchen, 
lounge, recreation) were estimated to depreciate at a 
rate of 5.22% per quarter. 


Applying the wergires, ” we arrive at an average quarterly rate of 5.75% for 

other durables. Accumulating for four quarters [i.e., (l- eis yields an 

approximate annual COT of 21%.° This is the figure we use in this study. 
In calculating a price index for this residual category we have used 


a weighted index under the assumption that 


* 
= p Pp 
PY1CCnopar, ~ “uv av + Yorn’ orn 


DURABLES " 
( LW) 


& 
where Way = a weight for motor vehicle expenditure; Payii* motor vehicle 


* 
purchase price; and Poru = other durables purchase price. 


eciacerical (.43); Furniture (.32); and Hardware (.25). 


Sthis seems reasonable relative to 64 of .28 since we would expect 
a chair in one's den to last somewhat longer ¢han a motor vehicle on the 
freeway. Hamburger estimates a rate of .5 but (a) admits that it is probably 
too high and (b) reports that a likelihood ratio test yields a probability 
that the "true" rate on other durables is no greater than that on automobiles 


of greater than 30 per cent [21; p. 1137]. 
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and solved for 


using as weights the expenditure share (in current dollars) zeker 


ables 
The resultant price index for other durables appears at the end of 
this chapter. This is the ean used to calculate the rental price PDO. 
Professor J. Helliwell has pointed out that the national accounts expenditure 
series were not estimated consistently, since motor vehicle expenditure does 
not include sales tax while "other durable goods"qes account for taxes. We 
have chosen not to attempt to correct for the tax, since one arbitrary tax 
rate (for example 5.5%) is inappropriate. In calculating, the base stock for 


Other Durables, we have accumulated investment expenditure (depreciated) for 


16 years prior to 1946. 
d. Housing 
As mentioned above, the National Accounts treat consumer expendi- 
ture on housing as bustness capital formation, and the figures reported in 
the consumer sector are imputed rents, etc. from the stock of housing. ” 
Recently, the Housing and Building Permits Division of Statistics 
Canada made available to us some preliminary results on the housing stock, 


and these data will be incorporated into this study. However, it is valuable 


consumer expenditures include actual rents paid and rents imputed 
to various non-reported sources. 
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to first discuss other various sources of data for this very important 
sector. 

One of the features of this study is the inclusion of land as a 
consumer durable. Since land and structure are complementary, it is sur- 
prising that no other studies have made an attempt (albeit crude) to treat 


the demand for residential land. 


The Central Mortage and Housing Corporation (CMHC) publishes an 
annual entitled Canadian Houstng Stattstics, which presents comprehensive 
information on new starts, completions, method of financing and related 
data for housing. The main body of data on costs (land, construction, mort- 
gage, etc.) focuses on new single-detached dwellings financed under the 
National Housing Act (NHA). (Since the NHA finances about 60 per cent of 
all starts in Canada, these data are reasonably representative). Less fre- 
quent mention is made of duplexes and multiple dwellings since the main con- 
cern of this publication is single-detached dwellings. These other cate- 
gories are, however, treated. 

(i) Residential Land. While an index of land cost and 
indexes of house size are available from the CMHC, no justification exists 
for relating the cost of land to a particular stze of lot. Municipal Real 
Estate ae or at least the Vancouver version, estimate data on site 


values for apartments, industrial land values, and commercial land vaaass 


ere for example, Real Estate Trends tn Metropolttan Vancouver, 
1971, Statistical and Survey Committee, Real Estate Board of Greater Van- 
couver. 


te hid. p. BS, C7, and Cl4 respectively. 
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per square foot. These data, however, are not useful unless we have reliable 
estimates on the quantity of square feet. Municipal Statistics (published 


by most provincial statistical bureaus) give sparse data on total acreage 


and assessed value of land sites for taxation purposes; but no breakdown 

is given for assessments for business and ees vane purposes. Thus, while 

we can calculate that an "acre" of land in British Columbia was assessed 

on, the qverage at $2184 in 1970, and $39,608 in Greater Vancouver, we can 
go no further. 

The only comprehensive treatment of land in its different uses 
is in Goldsmith [19]; but his work is limited to wealth estimates for 
the U.S.A. 

Our early estimates for the stock of residential land come from 
Firestone [14]. The Firestone series (in 1939 dollars) is available to 
1953, and thus it was necessary to derive some estimates for later years. 
Firestone's series is based on an interpolation of the ratio of land acqui- 
sition cost (in 1944) to total cost of the dwelling (including and How- 
ever, since no other attempts have been made, we have chosen to use this 
series as a starting point. To extend the residential land series, we have 
assumed a simple relationship between different types of dwellings and the 
size of lot each requires. Thus, for example, if an apartment block con- 
tains 20 dwelling units and covers a lot of 10,000 square feet, then each 
suite "requires" 500 square feet of land. Similarly, if a single-detached 
dwelling is erected on a 3,000 square foot lot, then we would say that (if 
we let the 500 square feet represent one unit of land stock) the house uses 


six land units. 


petnee the 1944 ratio is not representative of all time periods, this 
is clearly not a satisfactory estimate. 
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Using these “land units," we may approximate:a series of additions 


to the land stock (which links to Firestone's) in the following manner: 


LAND, - LAND, = k{L,° (N, -D) +L 


- © ° (N4) + L 


* (N,)} 


2 a 


where 
D = number of demolitions in year t; 


L. = number of “land units" required by dwellings of type i; 


4 
Ny = number of new starts of single detached dwellings in year t; 
No = number of new row and duplex starts; 
N, = number of new apartments starts. 

In order to solve for k, we must first estimate Ly: L., L, using 


Firestone's 1952 and 1953 data, and then we may build up a series of addi- 


tions (in 1939 dollars) to his land stock. 


The minimon legal lot size requirements (to obtain a City of Vancouver 


building permit) are: 


APARTMENTS (Prior to Sept. 1, 1965): 5,400 sq. ft. 

(Since Sept. 1, 1965): 6,000 sq. ft. 
LOW-DENSITY MULTIPLE HOUSING: TOPCO" Sqee fe. 
DUPLEX: 3,800 (- 4,800)sq. ft. 
SINGLE-DETACHED: 3,300 (- 4,800)sq. ft. 


(These, of course, are only broad approximations, and the estimates 
to be derived should be considered the same). Using Vancouver land require- 
ments and assuming the "typical" apartment block prior to the 1960's (in fact, 
we arbitrarily set 1962 to be "the" year the average apartment block grew) 


contained 24 dwellings and the post-1962 apartment contained 48 dwellings, 
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we make use of the following information: 


SQUARE FEET OF LAND 


DWELLING TYPE AVERAGE LOT (sq. ft.) PER DWELLING 
SINGLE-DETACHED 4,300 4,300 = 34.4 units 
DUPLEX OR ROW 4,300 2,150 = 17.2 units 
APARTMENT BLOCK: 

(24 Qwellings) 1948-1962 5,400 sq. ft. 225 = 1.8 units 
(48 dwellings) 1963-1969 6,000 sq. ft. 125 = 1 unit 


Dwelling starts of different types come from the Central Mortgage 
and Housing Corporation and estimates of demolitions are found in Urquhart 
and Buckley [DATA (22)]. It was necessary to assume an average of 9000 demo- 
litions from 1961 to 1969. 

Thus, our "land increments series" is built up by solving 

ALAND = k(34.4(N1-D) + 17.2(N2) + 1.8(N3)] 
igsz to 1953 
for k and then applying the value obtained to the dwelling starts series (in 
1963 the 1.8 is replaced by 1.0). We adjust single-detached only (for dis- 


appearances) since this is the most likely to be demolished. 


Once this series (ALAND) was constructed, we linked Firestone's 
(implicit) price index with a CMHC land price index and thus converted the 
1939 dollar land stock to 1961 dollars. The resultant series appears at 


the end of this chapter. 
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(ii) Dwellings. In tabulating "the" stock, we must recognize 
that there are many methods of taking account, and our problem is that of 
reconciling these disparate measures into a common yardstick. The main bases 
(once we have sorted out single-detached, row, duplex, and apartment units) 
are square feet and rooms. Insofar as rented quarters are concerned, the 
last all-inclusive study in Canada was published in 195912 and stated this 
about a standard of measurement: 

Size can be defined in such terms as number 

of square feet of living space, number of rooms, or 
number of bedrooms. The latter is now widely accepted 
aS a meaningful description of size and has been adap- 
ted in these rent tabulations. Most dwelling units 
offered for rent are described in terms of bachelor 
apartments or 1,2, 3, or more bedroom apartments or 


houses. Tabulation by size of dwelling unit is on 
this basis. 


Since 1953, there has been an annual pubiveatien which estimates 
the total number of rooms (and dwelling units) in the Canadian housing sec- 
tor. These data are tabulated in Usher [36] where the total annual stock of 
rooms of dwelling space is reported for units from 1 to 9+ rooms. Some con- 
cepts from the original source: 

Dwelling -- a dwelling is defined as a structurally sep- 
arate set of living premises with private en- 


trance from outside the building, or froma 
common hallway or stairway inside. 


te enada, Statistics Canada (formerly the Dominion Bureau of 
Statistics, and henceforth referred to as DBS), Catalogue No. (62-519). 


13 rbid., Be. 20: 


1455s (64-202). 
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Household -- a person or a group of persons occupying 
one dwelling unit is defined as a "house- 
hold." The number of households will 
therefore be equal to the number of occu- 
pied dwellings. 


Apartment or Flat - includes: 


(a) dwelling units in apartment blocks or apartment 
hotels; 

(b) suites in duplexes or triplexes (i.e., where 
the division between dwelling units is horizon- 
tal); 

(c) suites in structurally converted houses; 

(d) living quarters located above, or in the rear 
of stores, restaurants, garages, or other 
business premises; 

(e) Janitors’ quarters in schools, churches, ware- 
houses, etc.; and 

(f) private quarters for employees, 4n hospitals 
or other types d& institutions. 


Pickett [29] calculated early estimates for the housing stock (1871- 
1921) using decennial census information on occupied, vacant, and incomplete 
dwellings. He began on the premise that "it is possible to derive estimates 
of decade changes in housing stock and, by the application of related econo- 
mic indicators, to distribute these changes on an annual pastes Among 
his assumptions were the following: 
(a) before 1911, apartments were of negligible importance; 


(b) in the early years, since Canada was an expanding 
frontier society, temporary dwellings were important; 


(c) the ‘economic indicator’ which he uses to distribute 
decennial changes to annual changes is a series on the consump- 
tion of window glass: 


15p55 (64-202), 1971, Pp. 6-7. 


16 Dickett, "Residential Capital Formation in Canada, 1871-1921," 
Canadian Journal of Economics and Political Setence, Vol. 29-1 (February, 
1963), p. 41. 
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Thus, on a thought no more profound than that 

houses have windows, it was decided to secure informa- 

tion on window glass imports and consumption; make this 

information consistent with certain reasonable assump- 

tions about building activity, and to allocate the 

total number of permanent houses completed in the successtye 

decades to an annual basis by means of [this] series. .. 

Pickett's value estimates are based on 1921 home values in Fire- 
stone (Restdenttal Real Estate tn Canada). Interestingly, Pickett's early 
estimates are to a surprising extent statistically consistent with official 
estimates for later years. 

‘ 18 : 

More recently, Marion Steele [34], has treated housing starts as a 
consumer decision, and the stock estimates she derives are consistent with 
recent work being done at Statistics Canada. In fact, Steele is involved 
in the government's housing stock project, so we may expect similarities 
in the results. 

The recent estimates by Statistics Canada of housing capital stock 

: asl KS 
are "estimates of fixed reproducible residential stock at market value." 
This stock includes all non-collective dwellings intended for year-round 


occupancy, and not owned by the government. Included are such related items 


as permanently-fixed equipment and garages. More important, "capital formation 


AT Pickett, G2., Clls, Ps a5» 


18 ny eterminants of Owner-Occupied Dwelling Starts, Canada, 1921-1940," 


University of Guelph, March, 1972. 


19 wEstimates of Residential Capital Stock and Flows, Methodology,” 
Housing and Building Permits Section, Statistics Canada, 1972. Be. 2s 
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contributing to the stock may take the form of major alterations or im- 
provements to existing dwellings."2° 

Market values from the 1941 Census are used as a benchmark in the 
stock estimates, and depreciation on the stock was taken at two per cent 
annually in a perpetual inventory framework, hut again gross capital for- 
mation is depreciated at one-half the annual rate in the current year. 
Thus, it was necessary to recalculate the (real) stock from the beginning 
of the series (1921) using our geometric depreciation with no current 
period depreciation on new capital. Another minor change in this study is 


the use of S0y = .03, since this will mean that 80 per cent of the initial 


S 


value is depreciated in 50 years as opposed to 80 per cent in 75 years at an 
annual rate of Ap le After half a century, there is great probability that 
a house will end in the demolished group. 

The Statistics Canada data series excludes real estate commission 
(although the National Accounts include it). It is clear that such a compo- 
nent could be considered part of capital formation, since commission is paid 


to facilitate the transfer of stock. The figures are available in current 


and constant dollars, and thus the resultant implicit stock price index is 


consistent with the other goods in our model. 


20700. ett. 


21 eoidsmith [19] suggests that 50 years is a good approximation to 
"the" lifetime of a house. 
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(742) Property Taxes. Since we will be calculating a user 
cost for housing and land, we must account for property taxes, which are a 
real cost to the consumer. We will assume the same property tax rate on 
residential land and structures. 

In fact, what we basically do is (i) to estimate a stock of business 
land series (LB) in current dollars to go with our residential land (LR), 
residential structures (SR), and a business structures series (SB) estimated 
by Professor A. D. Woodland; (ii) take the value of property taxes from the 
National Accounts as a ratio (annually) to the total current dollar value of 
LR + SR + y(LB + SB) where y is a revaluation factor of business property for 
taxation purposes. A detailed description appears in Table IV-4 in the 


Appendix. 


B. THE RATE OF INTEREST RELEVANT TO CONSUMER EXPENDITURE DECISIONS 

In choosing a discount rate for purchases of consumer durables, we 
must, of course, confront the ever-present problem of the discrepancy between 
borrowing rates and lending rates; a problem which often confuses empirical 
analyses. As a rough approximation, the 1971 Canadian consumer would have 
to pay anything from 7%% (fully-secured bank loan) to 12% (bank loan for 
consumer expenditure secured by the asset itself) to 18% (the maximum allow- 
able under most provincial Small Loans Acts, and the annual rate charged by 


all department stores and credit card organizations on outstanding balances) 


* * 
This is part of Professor Woodland's current research project on 


production functions for Canadian industries. 
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in order to "borrow" from his future labour income to finance current expend- 
iture. 

The Small Loans Act rate is non market-determined; rather, it is 
a legislated "ceiling" on consumer credit charges. Clearly, most organiza- 
tions adhere very closely to the "ceiling" and rarely will an interest charge 
of less than 16% be in effect under such an arrangement. 

Diewert [(10, p. 26)] calculates a rate of return after taxes on 


corporate profits and after income taxes on non-labour income, i.e., 


Ridin 2 x poke (De + se aegks Sata K 
Before Taxes Ccerporate Personal Price Begtnning 
Gross Private Taxes Taxes Index of Year 
Rate of Return Attributed for Real 
To Capital Capital Capital 
Ineome Stock Stock 


If we assume that R is the net rate of return the consumer could 
have earned (i.e., the opportunity cost) had he not purchased the durable, 
we also assume that the funds were available for either use. In Such a case, 
a bond yield series (short-to-medium term to maturity) would serve as a reason- 
able proxy for the rate of return on alternative investments; for example, the 
yield on Government of Canada bonds with one to three years left to maturity 
may well be the appropriate rate facing the 'typical' consumer with a 
shorter planning horizon. 
22 


The dichotomy is well-illustrated in two works Ly the same author; 


however, the probable reason for this is that the latter work is more theore- 


tical. 


de E. Diewert [10, p. 8]. “One of the main simplifying assumptions 
in our model is that there exists only a single financial asset, denominated 
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Hamburger [21] argues that nominal bond and savings account inter- 
est rates are very relevant in explaining expenditures on consumer durables, 
although his results indicate that bond yields have their maximum effect on 
consumer expenditures after a four-to-six quarter lag. In fact, Hamburger 
suggests that the (relative) length of these lags suggests that (in his case, 
Moody's Aaa rate on long-term corporate bonds) "is acting primarily as a 
proxy for the rates charged on consumer credit, rather than as a measure of 


A : i ; 2 
the yields available on marketable financial assets." : He concludes: 


(a) marketable financial assets are relatively 
poor substitutes for consumer durable goods; and 
(b) the estimated lags may be more appropriate- 
ly viewed as estimates of the reaction times of the 
suppliers of consumer credit than those of consumers. 
That is, they serve as indicators of the speed with 
which the rates charged on consumer credit adjust 
to changes in open-market rates.724 
Another writer (W. Weber) in intertemporal consumer theory propose 
that r be an average effective interest rate or an index of interest rates 
2 
which the consumer faces. 


What the above discussion suggests is (i) that there is no single un- 


ambiguous "rate" which the consumer faces; and that (ii) under different 


in units of the aggregate capital stock, which is expected to yield an own 
rate of return equal to R, during period t. In [1lé p. 63] r is defined as 
the one-period interest rate at which the consumer can borrow. 
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2 umne Effect of Interest Rates on Aggregate Consumption," American 


Economic Revtew (September, 1970), p. 593. 


a ~zetol tnyosvs tenivse 


wid feriaon tadd 2ago28 (65) wey 


bas by 


~esTGatom toswenco no ats chnedxe onininiqgks ni jaeveiles yaar 9326 2978" 
“ + me 2 ton 
fm so01DS mdihmesy aied3s ever ebisiy oaod Jett sjsaibnt etives2 sidod 
seviicimaH ~.f0RT Ai .pAl yesxsup xte-o ! 19336 est lOnsess Tene 
a | 
,eebo ete ot) ose etaepowe eon! i ditonsl (evtisiex) sme pare ej escpue 
a _ 
* fibe« 4 Loe ie : ‘ 7 yh — ty ary | 30) HAs £64 2! - _s 
& ts vVibweaniig onigos (2 ei X82 ~por na. So Yyeoe 
ao 
Yo Stegcam S&S BA MEN Bess ‘ 10 beotado est7ex SHY Zot Vee 
eS - as ~~ — 
‘eebuflonen 8! M $ su mo aldsiiave eblety em. 
Put 
vievisjsises 6% ’ t¢ stearem (68) 
Bae + +aboot ; . atutitedve 064 
oe 
P he 7" e > | (et 
~ao qoiqas o + 
id 20 7 Y ac J ohri 2s bewarv yl 
215 s. 30 7 TEMS x isllaoqua 
i Hae { r Y a 36 
beu(hB 2 3 to f . a? to tdw 
; } a ao r IF ip a 
aN : | yr Sant] &. Oxy! >< i £ m V¥ (SJ tio 
~ 3 % ti 4: 4 BD : "y 524 3 Svea 
 » 889687 tanwanop en ts ‘fw 
a 
~m al ort sssis teri : wazth evocds eft Janw 
Sr 297 2 £1 mu ty J 7 2978 . 9 dairiw “342” 
nwo ms Bley o: JIGQGXKS G1 doalaw ge ts 9 soeapsitors eft do adinngis# 
es baniied ef 2 lee .g I aq wh © oF Isipe ovicteot Yo ses 
“i ad aD YeMwemtoD ) notcdw ts 938% tesistnt Bboltegq-eno | 
GEIL wg 4.30 > , tepid 


Sooiierk * nolsanened +) 


7 wor 


) a 
Io Yostia oar = 
,fovel ,iecimas cee) watuel ' 


=e 


SPeipA wo 2etek Jeaxetal 


“y 


aa og 


42 


assumptions, the opportunity cost of purchasing a consumer durable may well 
be either a borrowing rate (how much he must pay for the funds), a lending 
rate (how much he could conceivably earn from a different allocation of 
the funds), or some rate which lies between the two. 

One of the existing rate of return series is available as 'RHO' 
from the Bank of Canada RDX2 model. The series represents (an estimate for) 
the nominal supply price of capital, and is available from 1952 quarterly. 
This series, however, would be difficult to extend back to 1946. 

The interest rates actually used were differents for each of the 
durables. For onest teee we used an average yield on Government of Canada 
securities with five years to maturity; for motor’ vehicles and other dur- 
ables, the respective rates of interest charged to finance their purchases, 
and for housing and land the maximum (annual average) rate on NHA-insured 


mortgages. The sources of these series appear in Table IV-4 in the Appendix. 


C. RENTAL PRICES 


The 'rental' price is equivalent to the user cost for one unit of 


a durable good. (If the consumer purchases a unit of good k, call Py the 


' 26 
price he charges himself for the flow of services he has used). 


Periere, "Intertemporal Consumer Theory," op. CEG s pa 9s TO LOEm 
the rental price (or user cost) for the services of one unit for the nth good 
during period t, we imagine that the consumer purchases the good during per- 
iod t and then sells it during the following period (possibly to himself). 
Then the discounted expected rental price for the nth consumer good during 
period t is given by the discounted cost of the purchase of the nth good 
during period t minus the discounted resale value of the depreciated good 


Suring period t+l. . + 


* 

Since it is unlikely one would borrow to finance the purchase of 
clothing the chosen interest rate is a lending rate. For the other durables, 
where borrowing is more likely, we have chosen the cost of credit (borrowing 
rates). 
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We will make the simplifying assumption of static expectations 
so that our consumer expects current prices and interest rates to prevail. 


In this framework, then 


_* * * 
Bee ees ee) Re nas, 
where 


p is a stock (purchase) price; and 


p the rental price. 


is expected to be 
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The rental prices for clothing, automobiles, and other durables are 
calculated in this manner. Those for housing and land, however, are slightly 
modified, since it is important to account for the effects of a property tax. 

*& 

Thus, if we let t represent the rate of property tax, then the rental price 
for housing becomes: 
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and that of land (where there is no depreciation): 


The Role of Expectations 


Clearly, the consumer has expectations for future prices, wage 
rates, and interest rates. Since the rental price is formed from a stock 
price expected to prevail, and since it is unlikely that our consumer has 
perfect foresight, we have assumed a model with static expectations. Theoreti- 
cally,"we could make future expected prices a distributed lag of past prices 
and then use the derived demand equations to simultaneously estimate the para- 
meters of preferences as well as the distributed ticles This would lead to 
very complicated estimation procedures. 
D. NONDURABLES 

The series for food, alcoholic beverages, and tobacco products are 
directly from the National Accounts (Tables 53 and 54, items 2, 3, and 4). 
The implicit price indexes were calculated by dividing the current dollar 


expenditure by constant (1961) dollar expenditure. 


En SERVICES 
We have broken the National Accounts "services" into (a) medical 


care and health services; and (b) other services. The ‘other' category 


2lhiewert, "Intertemporal Consumer Theory," op. ctt., p. 12. 
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| includes recreation, telephone, cultural services, financial, legal, and 
several others. Again, since ‘other' is a residual category, it was neces- 
sary to calculate a 'weighted' price index for 'other.' The procedure was 
identical to that used in calculating a purchase price index for ‘other 
durables.‘ The price and quantity series are tabulated at the end of the 
chapter. 

1. Medical Care and Health Services 
Beginning in 1961, the major propertion of expenditures on 

hospitals appears in the government sector. To correct for this in consumer 
expenditures, we have added in the government's expenditure on hospitals to 
consumer hospital expenditure for the years 1961 to 1969. The constant dollar 
series was obtained by deflating current dollar value by a physician services 
price tedexs 3 The data were taken from The Nattonal Finances 1970-71 [DATA 
(21); p. 10] and Table 52 of the National Accounts (government transfers). 
The latter came in for 1968 and 1969, where it was necessary to include fed-~- 
eral [transfer] expenditure to the provinces for medicare in "physician ser- 
wines, <-- which is one of the components of "medical care and health services," 
Thus, the medical series (and consequently the other services series) are not 


the same as those appearing in the National Accounts. 


PP am indebted to Professor T. J. Wales for pointing out this prob- 


a ayo Faseor D. Usher made this information available. 
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F. THE SUPPLY OF LABOUR 


We take the Diewert-Woodland total wage bill (over all industries) 
in current dollars (call it W) and calculate an "average" hourly wage rate 


thus: 


1. Statistics Canada -- unpublished data on 
average weekly hours worked (cf. Table IV-9) times 50 
weeks = average annual hours worked per person. 


2. To obtain an annual hours bill, we multiply 
(1) by employment (tabulated in [(20]); 


3. Finally, we divide W by (2) to obtain an 

hourly wage rate (cf. Table IV-10 for this and all sub- 

sequent labour data). 

If we divide the total hours bill by our population series we arrive 
at per capita hours worked (L). In this manner, we have a consumer theory 
approach to labour force participation rates. Assuming that the average 
worker would probably not work more than 60 hours per week for 52 weeks we 
may define leisure hours as & = 3120 - L. We have assumed that physiologi- 
cally required time (i.e., sleeping) is mot leisure. 

Discussion. Again, with the supply of labour, we face several problems. 
There is, of course, the aggregation problem. More seriously, there is the in- 
stitutional constraint that the consumer-worker really does not have a great 
deal of choice insofar as choostng how many hours he will work. This is not, 
in the real sense, a decision variable. Unfortunately, there is no way to 
circumvent this difficulty. One further complication arises in the tax rate 
(see below), since inherent in the progressive taxation system is a higher tax 
bracket for more hours worked (i.e., higher income). Again, we cannot capture 


the progressivity of the tax structure in our model. 
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1. Tax on Labour Earnings 


We make only a crude adjustment for income and other taxes on labour 
earnings. Our tax rate (1t) is simply the ratio of (total direct taxes less 
succession duties and estate taxes) = TD to Personal Income (PI). The taxes 
are found in Table 44 of the National Accounts and Personal Income is from 
Table 4 of the same source. Thus Tt=TD/PI and w(l-t) is the price of time. 
The series TD and PI appear in Table IV-1ll of the Appendix. 

Thus, we have developed a reasonably broad data base for consumption 
expenditure in post-war Canada. In Chapters V and VI we will examine the re- 


sults of our analysis carried out on these data. 
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TABLE IV-2 


CANADA: POPULATION AND EMPLOYMENT 
(Thousands) 
YEAR POPULATION 15+. EMPLOYMENT 
1946 8,871.6 4,666 
1947 9,012.6 4,832 
1948 9,144,7 4,875 
1949 9,508.9 4,916 
1950 9,641.5 4,978 
1951 b> Wa A=) SHEN f 5,098 
1952 10,006.3 5,161 
1953 10,216.9 S200 
1954 10,452.3 5,244 
1955 L07659..1 5,364 
1956 LO, oboe) 5,586 
1957 11,153.4 5,726 
1958 11,394.8 5,694 
1959 Li 7O20.3 5,056" 
1960 11,840.0 5,956 
1961 12,046.4 6,050 
1962 i le ape A RS | 6,220 
1963 HDi esi WC PR 6,366 
1964 ule sere AS Da LY J 6,599 
1965 13,098) .7 6,848 
1966 13,423.2 7,243 
1967 Toyo «> 7,364 
1968 i By pots Sar Bs oy dpoee 
1969 14,542.4 7,764 


Sources: 


1. Population -- DBS (91-201); 


* 
15 years of age and older. 


(91=202)'; 
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(91-522). 


2. Employment -- Labour Force Survey, Special 


Table 3c; 


tabulated in [20]. 
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TABLE IV~-3 
DURABLES: PURCHASE PRICE INDEXES 
ee 
MOTOR OTHER 

YEAR CLOTHING VEHICLES DURABLES HOUSING LAND 

1946 0.6122 0.5586 0.6534 0.5410 0.2497 
1947 0.6939 0.6474 0.8428 0.€100 0.2787 
1948 0.8432 0.7715 0.8263 0.7150 0.3188 
1949 0.8785 0.8113 0.8489 0.7450 053310 
1950 0.8821 0.8207 0.8852 0. 7820 0.3699 
EOS 0.9830 0.9366 1.0018 0.9020 0.4027 
1952 0,9875 0.9527 eeOL77 SLID 0.4542 
i953 ).9784 0.9361 1.0032 0.9260 0.4600 
1954 0.9721 0.9408 0.9865 O, 9L59 0.6483 
1955 0.9608 0.8684 0.9632 0.9360 0.6990 
1956 0.9666 0.8827 0.9670 0.9500 0.7782 
3957 0.9668 0.9655 0.9825 0.9770 0.8685 
1958 0.9763 0.9815 1.0036 0.9740 0.9496 
1959 G29759 1.0252 1.0062 0.9730 0.9734 
1960 0.9848 1.0287 1.0050 07.9919 0.9504 
1961 1.0000 1.0000 1.0000 1.0000 1.0000 
1962 1.0098 0.9859 0.9990 0.9970 1.0695 
1963 1.0372 0.9858 1.0073 1.0200 1.1425 
1964 1.0622 0.9578 1.0130 0599 1.1844 
1965 120796 0.9500 PeO192 62209 1.1894 
1966 1.1188 0.9328 1.0401 1.1960 1.3374 
1967 tel 29 0.9491 PICe59 1.2630 1.3758 
1968 1.2042 0.9660 BERD hy fe, —is2770 1.4396 
1969 1.2384 0.9711 LoLZo7 1.3360 1.6145 


Source: 


53 and 54; Land -- CMHC Index of Residential Land Costs. 


National Accounts, Income and Expenditure, Tables 
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TABLE IV-4 


DURABLES: DISCOUNT RATES AND AVERAGE PROPERTY TAX RATE 


YEAR RSBY RMV RCFP RNHA PTAX 
1946 -0169 - 1300 - 1560 -0450 - 0638 
1947 -0175 - 1300 - 1560 -0450 -0599 
1948 -0227 - 1300 - 1560 -0450 -0564 
1949 ~0224 «300 21560 -0450 -0566 
1950 ~0222 - 1300 - 1560 -0450 i ated 
1951 -0258 - 1300 - 1560 -0500 -0618 
1952 30323 - 1300 - 1560 «0525 -0643 
1953 -0344 - 1500 - 1690 -0525 s0653 
1954 O24 -1485 - 1690 -0550 -0674 
£955 20275 Pe Bays | 8) - 1860 s0525 -0678 
1956 20372 - 1580 - 2010 JOD -07134 
1957 -0460 +2580 -2010 -0600 -0746 
1958 -0347 - 1580 - 1860 -0600 -0752 
1959 -0490 - 1585 - 1860 - 0606 -0818 
1960 -0455 -1585 - 1860 -0675 - 0848 
1961 -0438 Aa Bo3 46) - 1965 0673 -0874 
1962 -0456 - 1585 -1985 -0650 -0898 
1963 -0448 - 1585 - 1985 -0635 -0874 
1964 0471 - 1490 - 1985 «0625 -O871 
1965 -0488 - 1490 mp be ets) » 9625 -0848 
1966 s0955 pe) » 1995 -0692 -0822 
1967 -0561 <1 39 - 2020 -0744 -0842 
1968 -0668 - 1390 - 2010 -0884 -0894 
1969 -0762 7 L365 - 2095 -0938 -O871 
Sources: 

CLOTHING: RSBY --yield on Government of Canada bonds with five 


years to maturity. 


1946-1950: Urquhart and Buckley (Data [22]); 
linked to 1951-1969: RDX2 [23 -- DATATAPE] 
SERIES RMS. 
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Sources (continued) 


MOTOR 
VEHICLES: RMV -- 1972 Canadian Consumer Credit Factbook (DATA[: ~') 
1949-1952: Low from 1953 
1953-1969: Mean of high and low rates 
Taken from Federated Council of 
Sales Finance Companies Survey 
of Ten Largest Companies. 
OTHER 
DURABLES : RCFP -- as above for Motor Vehicles. 
HOUSING (a) RNHA -- ceiling on NHA mortgages (average of 12 
AND months); Central Mortgage and Housing 
LAND: Corporation (DATA [19] and [20]). 


(b) PTAX -- see Notes (i) 


Notes to Table IV-4 


(i) Property Tax Rate (PTAX) 


The first step was to estimate a business land series (SB) in 


the following manner: 


ie 


From (40; p. 230] we know that in 1963 there were approx:mate- 
ly 2,160,000 acres of residential land and that commercial and 
industrial land is in a 1:6 ratio to residential land. ‘this 
yields an approximate 360,000 acres of business land in 1/963. 


Assume business land = a real stock of business structures 
and estimate a for 1963. 


We thus may generate a business land series (in acres) t! rough- 
out our sample period; we value this series at (the 1961 dollar 
value of land) x (land price index) to arrive at a currer* iol- 
lar value of business land. 


We then revalue business land and structures in the follo irg 
manner: Steele [34] reports that the 1940 tax rate on LR + SR 
was 3.09%. This is calculated from the 1941 Census by talirg 
the ratio of property taxes to the value of property assessed 
for taxation. 
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We may then calculate the residential property tax bill 


in 1940 as .0309 (SR + LR) = th: 


Assuming land and structures pay the same rate in the 
business sector, we define a valuation factor y in this 
way: 

TOTAL PROPERTY TAXES - at = {03097 {SB + LB) 


Then the annual tax rate on LR and SR, i.e., 


5 (LR + SR + y (LB + SB) 


(ii) Estimated Business Land Series = a SB (acres) 


1940 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 


142,287 1957 254,509 
144,988 1958 212,124 
149,799 1959 287,840 
156,138 1960 304,907 
163,733 1961 322,297 
171,646 1962 338,963 
180,190 1963 360,000 
190,204 1964 380,719 
199,909 1965 402,328 
212,084 1966 429,060 
224,251 1967 461,651 
237,554 1968 490,170 


1969 515,479 
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of TOTAL PROPERTY TAXES (Table 46 - NATIONAL ACCOUNTS) 
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TABLE IV-5 


DURABLES : 


RENTAL PRICES 


Se SS Sr i res ecen 


SL SS Ss st esanspnstnaeesntnapearocuneamens 


YEAR PCL PMV PDO PHOUS PL 

pen gel) es ol?) on egl8) co mpage’) 9 egeis) 
1946 0.3112 0.2027 0.2069 0.0733 0.0267 
1947 0.3529 0.2349 0.2668 0.0803 0.0287 
1948 0.4310 0.2799 0.2616 0.0916 0.0317 
1949 0.4489 0.2944 0.2688 0.0956 0.0330 
1950 0.4506 0.2978 0.2803 0.1009 0.0371 
1951 0.5039 0.3398 0%3172 0.1245 0.0441 
1952 0.5092 0. 3457 043222 0.1310 0.0519 
1953 0.5055 0.3500 0.3252 061331 0.0530 
1954 0.4989 0.3510 0.3198 Ofn355 0¥0775 
1955 0.4933 0.3261 0.3216 0.1368 0.0823 
1956 0.5006 0.3339 0.3309 0.1444 0.0961 
1957 0.5047 0.3652 0.3362 0.1558 0.1139 
1958 0.5045 023712 033351 0.1559 0.1252 
1959 0.5107 0.3880 0.3360 0,1627 0.1352 
1960 0.5138 0.3894 0. 3356 0.1747 0.1407 
1961 0.5210 0.3785 0.3397 0.1786 0.1505 
1962 0.5269 0.3732 0.3405 0.1785 0.1613 
1963 0.5408 0.3731 0.3433 0.1788 0.1681 
1964 0.5550 0.3576 0.3453 0.1846 0.1728 
1965 0.5649 0.3547 0.3457 0.1926 0.1708 
1966 0.5888 0.3434 033551 0.2093 0.1965 
1967 0.6176 0.3494 0.3722 0.2291 O82111 
1968 0.6398 0.3554 0.3824 0.2531 0.2456 
1969 0.6630 0.3665 0.3918 0.2676 0.2791 


(1)? €lothing 

(2) Motor Vehicles 
(3) Other Durables 
(4) Housing 

(5) Land 
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TABLE IV-6 


NONDURABLES: PURCHASE PRICE INDEXES 


SS re eee eanaeeneer ane aeeeoaoeenaeeonanenseeenaenasenennenenoaneeenreeeeaene mene eee 


YEAR PFOOD PALC PTOB PMED POSERV 
(1) (2) (3) (4) (5) 
Lae pea |. lt SE ST, SER SRO ML Rl el eS NG ME, I Des GA, MP EES en ge, ee en, 
1946 OO. 5757 0.8034 0.8108 0.5073 0.5607 
1947 Q.6517 0.8079 0.8484 0.5296 0.5961 
1948 0.7986 0.8282 0.8915 0.5946 0.6387 
1949 0.8132 0.8265 0.9074 0.6226 0.6699 
1950 0.8296 0.8447 0.9295 0.6319 0.7120 
1951 0.9534 0.9169 1.0217 0,694.1 0.7607 
1952 0.9463 0.9165 1.0508 0.7495 0.7934 
1953 0.9132 0.9178 0.9264 0.7744 0.8214 
1954 0.9094 0.9198 0.9147 0.8107 0.8492 
1955 0.9094 0.9212 0.9160 0.8335 0.8697 
1956 0.9201 0.9236 0.9165 0.8633 0.8930 
1957 0.9571 0.9501 0.9164 0.9115 0.9198 
1958 0.9954 0.9638 0.9167 0.9463 0.9493 
1959 0.9874 0.9819 0.9785 0.9746 0.9675 
1960 0.9903 0.9923 0.9957 0.9926 0.9842 
1961 1.0000 1.0000 1.0000 1.0000 1.0000 
1962 1.0207 1.0205 1.0038 1.0237 PyO221 
1963 1.0521 1.0226 1.0038 1.0456 1.0389 
1964 1.0613 1.0508 1.0124 1.0673 1.0629 
1965 1.0949 1.0602 1.0463 1.0965 1.0964 
1966 1.1601 1.0741 1.0897 1.1279 21387 
1967 1.1635 1.0924 Iw T333 1.1990 1.1368 
1968 1, 2001 ULL 1.2703 22354 1.2460 
1969 1.2376 ete. 1.3342 Peebile pt rapes He fc 


Price index series for nondurables and services: 


(1) food 


(2) alcoholic beverages 


(3) tobacco products 


(4) medical care and health services 


(S) other services 
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TABLE IV-9 


ANNUAL WAGE BILLS AND HOURS WORKED 
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LL CI I SS EE 5 OLE 
SS SNA SS SSS a i SPSS 


W 


ANNUAL WAGE BILLS 


AVERAGE WEEKLY 


YEAR ($ Millions) HOURS 
et en gc a a 
1946 6816.72656 44.88 
1947 7906.87500 44.06 
1948 9081.56641 43.86 
1949 9772.70703 43.85 
1950 10552.85547 43.00 
1952 12278.62891 42.49 
1952 13698.37109 42.14 
1953 14872 .83203 42.15 
1954 15137.57031 41.97 
1955 16264.78906 41.76 
1956 18463 .52344 41.49 
195% 20060.19531 41.02 
1958 20583. 25391 40.68 
1959 22037. 83984 40.53 
1960 22121.52734 40.21 
1961 24197.37109 39.88 
1962 25886 .57812 39.457 
1963 27600 ..56250 39522 
1964 30109.81250 38.87 
1965 33663 . 36328 38.65 
1966 38040 .68359 3832 
1967 41965.41016 38513 
1968 45790.33984 37.34 
1969 50796.35547 37.00 
Notes: 
1. This wage series is estimated to account for unincorporated 


business income and thus has more desirable properties than the National 
Accounts, which underestimate self-employed earnings, etc. 
made available by Professors A. D. Woodland and W. E. Diewert. 


2s 


Research Division, Statistics Canada. 


The series was 


The hours were made available through the Productivity 
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TABLE IV-10 


SOURCES USED TO CALCULATE 
THE RATE OF TAX ON LABOUR EARNINGS 


SERRE EERE EEEREEEEE EEE eEEpeeensnEEpenttmmenempenmeneemmmnnpermmnteenamdmpaimenmnenmemmanmenemanasmemmemeeeee eee 


PI = PERSONAL INCOME 


(Table 4 - NAT. ACCTS) TABLE 44 ~ NAT. ACCTS) 

($ million) TOT. DIRECT TAX ($ million) ae 

(1) (2) (3) (4) TD ae 

1946 9,887 106 = 20 - 34 = 852 .0861 
1947 10,583 927 - 30 - 31 = 866 0818 
1948 12,161 986 - 29 - 29 = 928 .0763 
1949 12,902 956 - 26 - 29 = 901 .0698 
1950 13,681 915 - 35 - 3l = 849 .0620 
1951 16,159 1279 - 35 - 34 = 1210 .0748 
1952 17,900 1588 - 39 - 34 = S15 -0846 
1953 18,932 1748 - 40 - 33 = 1675 .0884 
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1969 61,398 10,047 - 104 - 133 = 9810 . 1597 


(2) Total Direct Taxes: Table 44, National Accounts. 
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LN} 

A) TAS BIR OEE TERRI GUE ait © BNeley di) 
V(K) 


X_N 
EV) .=2.8(1VY% -3V( ID FVEK ) 


V/VO1) 
DH, GA,TVS>t 
PB) RORAKR=( O71,K/ 


CEC FA CIsK lL ee N 


\CT,JeT, 
ERC ALC (2) 
Jl=[-1 

NOCaAZ eas 
**CALC C1) 
A(KK,! ,I 
NE CSSD Ar's 
ACA het 


CMreAt tT ese lek Y¥) + SVCJIESVV 
Cc) BO Jet 2/iy S/7 


=1,J1 
Deblicr dt OL ier AS 
ehVvib= (40K Ke gl elY) + SVCUKKIFSVV 


=1l_a 


ylY) (26/3ASF) *VX-SVOUNN) SVE 


SUR fivkst.vh SOACDs Peby LY) + SVOEPI/VO1) 


COAL UH 
CUNTINUE 


BATACARE OQUTPUTTED UNFORMATTED 3 “MUST READ IN FREE FORMAT 


WABbTHC7) 
NGesea I= 
tl=lI 
CHECK FCR N 
Bs 2 on hie oe 
SQTTE(7) 
CONT BMUE 
S BGR 
EN) 


(CCACT Solel eLal ys NYEAR) » J=29N) 9 T=19N) 
LyN 


9 8411 TER! 


1) ITl=2 
CCQCAC Ls Jo K% oh) sL=l eNYE AK) »K=2_9N) ,JS=I19N) 


PROGRAM LF 
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(LIVNLDIV2 + €¥ Ie Te Tele = (¥ a5 Pete eee 

SUY LIGA oF 
SUMLT HOD, 

TAMA F499 YW] CASH Tee : GCOTTAMHYEALLH C@WTUNTU Seek AAS 
(Me haDe th eS Lb elaA 2M ee late tl fy Jab TAY). OF) 

Vel=] a& 1a 9 
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C PROGRAM TC CALCULATE ELASTICITIES OF SUBSTITUTION FOR THE GENE tALIZE9D 
eee Vee oe Ll LY -FUACTECN (LANCRMALTZEC CEMANDS) 
G INPLCT N= NUMBER OF GCCCS (8 CCEFFICIENTS ARE IN AN N PY AN ARRAY 
Pe emer erence ec e «HCl 3) = Rei eE) cases 
CCPVCR BetlsSV_N 
DIMNENSTON V030)9SV(3C) 98( 30,30) ,AEL(3C) »HIA( 30) 
REAUC(5,8)N 
ae Penny Wwio.) 
UO so) | = yi 
6 REAC(5,4)(B (L,I) »J=1leN) 
“ FORMAT(F11.8) 


REEFC( Ss 4 COL CUI), f=bsN) 
57 READ Ss 3,END=ESB)IYEAR, (VIL) »L=l,N) 
3 FORMAT UL4, IX, (15F5.C)) 
wRITC(6e713) fYEAR 
718 FCRMAT(OL4SX,14///) 
Barre * P= igh 
1G SV(L)=SCRTIVOT)) 
CC 16 T=l oN 
FIACT)=FI(1) 
Lé CCNTINUE 
CC 993 [=l,N 
WRI Tc(6_,112) T,HIACT) 
113 FCRMAT(1X,"H*, 13, 4X,F12.5) 
CC 993 J=I,N 
lrPidetCel) -cC TO 996 
13 PCER =FKIJ(1I,J) 
WRITE (6e114)1,J,PDER 
114 FCRMAT(1LX,*E', 12,1253XeFL2.5) 
BG re. GSS3 
996 PCER =KII(T) 
S92 WRITE(6,114)1,J,PCER 
$93 CCATINUE 


Y=C. 
UTIL=0. 

CC 54 L=lL.N 
S=C. 


Y=Y+B1l(1)¥*SV(T) 
GE553.J=1 5h 
2) S=S+8(1,J)*SV( J) 
54 LTIL=EUTIL+S*SV(1) 
LTIL=UTIL+2.¥*Y 
CClIL L=l,N 
OC tll J=I,N 
fii-t0.Jd) GC TO. 49 
SIGMASUTIL¥KIJS( Ty JIS CHIACT) ¥FIACJI)) 
Serre. LPL, © 
4S X=FITACT) 
SIGMA=(UTIL¥EIICL))/0X*X) 
111 WRITE(6,3C) IeJeS1GMA 


3U FCRMAT(1GOX,"*SIGMA' pIl2e1Ze2X% 9° =" oF 12.6) 
GOUTE.5/ 

8&8 STCP 
ENC 


FURCTIAION E140) 

CC¥™MOGN BeBlySVeN 

CIMEASICN 8(30,3C),E1(30) »SV(30) 
X=Ce 

CC 1LO K=1,N 


439.93! 
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Lard 
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. 7 i cab ta rawRE 
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any edd ieeil 
cistern tn | 


“nae 
“rein ti ona 


My TeY OF DR 
401 aie ae 

4 l=! 8f 3e ae 

CTs Cab . 
ITA? *» 


Viele) € 

CIMAIHYI (£ £4, a)3TIA 
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aee UT O09 (1603-6041 

(Lel}Li4= “93995 &€ 
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(2. eS ee oe ee | 
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(I)liae 939%” 
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3UATTAID 
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.OssrTU 

Wel) ee 98: 

2052, 

(ivesiiteevey 
Avli=t €@ 39 
(LIV2S (Ly Dae ae 
(Tiv2"2e19TIegE Ts 
V*.S+ PTE ITTY 
Act=] $1199 
Wy het iif 20 

PF OT JD (L.PRTIA | 

COLIATHECIPATHINCG DIL INe SDT eawone 0 

11s 321 38 

(IpAl4en | ? 

(X#XINCOL IDI 49 51 Th) eRe “7 

AMO] owl sl (98, S509T9 RW 

boeSTAy =" KEeS TS Ty AMOI2", KOL SERRATE 

+ <2, TE 


(lita nants AJ 
Ve thy sie 
a ; POEIV2, COEDS 4498 COE)D | 134] 


10 


10 


X=X+O(L eK) *(SVIKI/SV(L)) 

Hees * OLUiLy/SVil) 

RETURN 

ENC 

PUNGPT ION, ETUC Ts J) 

CCKVFMCN 6B eBlySV_N 

DIVE NSTON 8(730,3C),81(3C7,SV030) 
Hage soo Bits JZ USVCL) 4SVUIb) 
RETURN 

iva 

FUNCTION PII(T) 

CCMMCN 2,81 eSV_ZN 

DIFPEASICN B(30,3C),P1(3C) »Sv(30) 
X=0 @ 

CC 1CG J=l,N 

TEL I,2EC.£).GC TO LO 

X=X4B (1,5) *0SV0J)/SV01) 4*23) 
CONTINUE 

HL L=-.5*(X4BlL( TI/SVIL)443) 
RETURA 

ENC 


PROGRAM SIGUNN 


67 


LOF) Ves (DENIG NSE ye ait | on ¥ P o 


Jt i 


Of OF 
(£o* cn vextehyal 
CEFECIIV2NCD 1948 


f 
y ~ 


WVUOTS MASDOAT 


68 


C PRCGRAM TC CALELLATE ELASTICITIES CF SUBSTITUTION FCR THE GENER ALIZ: 
c LECRSEEE*GTIGD TYCO FUNCTICN (ACRWALTZEC CEPMANDS) 
C INPLT N= NUMBER OF GOCCS (8B COEFFICIENTS ARE TN ANN BY N ARRAY 
C KWEICBRISTSIPPETRIC HE SELES OUT SGV P=VENOL TV Se te8 
CCPVCN B»SleSV_N 
CIMENSTON V(20),SV(3C),8(3C,20) 810 3C) gHIAC 30) gH JA( 30,30) 
READS BIN 
8 FCRMAT( 15) 
OC 6 [=1,N 
6 REAC(5,4) (801,35) ,J=1,8) 
4 FCRMAT(FI1.8) 


REAC(5,4) (B10 1) ,1=1,N) 
57 REAC(5,3,END=88S )IVYEAR,(V(I),1=1,N) 
3 FORPALCIA4 IXY ULSFS1C)) 
WRITE(6,718)1YEAR 
718 FORMAT{L4X,14///) 
CC 10 [=1,N 
1C¢ SV(T)=SCRTIIVCT)) 
CC 16 [=l1,N 
FIAC(T)=FI(1) 
DC 16 J=ly5N 
[F(1.EC.J) GC TO 705 
KIJACT ,JI=FIU(I I,J) 
GC *0.C. 26 
705 HIJACI,J) =HIIT(I) 
le CCATINUE 
DC $93 IL=l sN 
WRITE(6,1L112) IT,HIACL) 
113 FORMAT(1X,'H',1394X,F 12. 5) 
CC $92 J=I_N 
RECWSEC.1) GC TO 996 
13) wWRITE(6,1L1L4) TeJeHI JACI» J) 
114 FCRMAT(LX,*H*, 12,12, 3X,F 12.8) 
GO TO 993 
$9é PCER =HIIT( 1) 
992 WRITE(6,114) 15J,PDER 
993 CCATINUE 
SCA=C.0 
SCC=C.C 
CC Gl K=1l,N 
SCC=SCLO+(V(K)FFIA(K)) 
CC 91 M=l,N 
91 SCA=SCN+(V(K)*HI JACK SY) FV UM) ) 
SC=SCN/SCD 
OCl11l [T=l ,N 
WRI TE(6,3S3) Iy,Vtl) 
293 FCRMAT(4X,* Vl %'el29*) =" 54XeF9-5) 
CC 111 J=I,N 
$4=C.C 
SB=C.C 
$C=C.0 
CO=HIJACI JISC FIACT)F#FIA(S)) 
CC 48 K=l,N 
SL=SAFVIK) FRIACK) 
SB=SB4(VIK) *FILJAC I 9K )) 
SC=SCH(V(K) *FIJACI,K)) 
GE CCATIAUE 
SA=SA%CC 
SPR=SB/HIAS) 


ot or FAL 1H C0: V9 DEN HG OE GENOA zoloehy hy am 


+. > ae 
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Bry | 
ae 


e0F OT Da phe ent 
(Le PLT Ikt Le DALI ae 
ai aT JID | 
: (1) T1H=(te TALIA B90 
IUVITADD 
l=} €09 5a 
(1)AdHyl (E244 8)5TI AW 
(2. SPIeKosEL eH y Kd TAN ROA etl 
Welel Ee? 90 
deP OF DO C1.dDaeL IAT 
(Lell4LJ Hele) (PLL, 993TIAA EF” 
(2.SL7gKEyST ST y'4! XI) PAMADA BEE 
eer OF OO 
(i llide 8339 4e2 
JUALTADD Eee 
Oo. Je AT? 
0. 3=292 
Velen 1° 939 
(OND AIH# O90 V4 II2R0 32 
Avi=™“ {2 939 + 
(CMI VOEIM HPAL IH*( NIV 1440224792 ie 
ag2\wa2=32 
A,yi=} 18599 
(FIVeI CEPEeOdITIRA 
(2.6 AyXPe = C8 eSle* dV ' eke) TAMAR ERE 
Mellel £8) 99 | 
9.0242 vy ie 
2.0882 
0.90232 7 aa 
(CUD AIMED ATAINGL DAL THe ad 
sy A, f=" 8% 33. 
(XIALH* (xP yeAe ah? 
(CAgLIALIAZ*¢( a) Viegzen2 
(1%, aRAE UES < 
ad 32 


— on 


7 ae ea ena 


111 


LG 
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SC=SC/EIACT) 
SIGMA=SA-S6-SC#SC 
WRITE(6,3C) I,J,SIGMA 
FCRMAT(C1IOXs*(NCRMALEZEC CEMAND) SIGMA", 1LX5l2_12,2X_ "=" yF 1206) 
Wl SELCs 2). 1 YEAR 

FORMAT(12X,//12X,"ESTIMATED MARKET SHARES" 4X e14/) 
CQ 24 L=loeN 

SHARE =C.0 

SUPSC.C 

UC 2S K=l aN 

SUM=SUM + V(K)*HIAC(K) 

SHARG=V( LT) *(HIA(CT)/SU¥) 

WRITE(6,65) I», SHARE 
FCRMETCLSX,*COCCD% yp LX, lZ,1lXs *s °y 4X,F 1426) 

GC eh ,57 

STCP 

ENC 

PURGLLCN, FIC 1) 

CCVMCN B8yBlsSVIN 

CIMENSION B(30,3C)e81(3C) +-SV(30) 

X=Ce 

CC 1C K=lyN 

X=X+Bh(L eK) * SVK) 

Hf=(X + BIC LT)I/SVIT) 

RETURN 

ENC 

FLACTION FIJ(I,J) 

COMMCN BeBleSVeN 

CIMENSICN @(3C,3C),01(30) »SV(30) 

HIJ= 2.5 * B(lsJI/(ISVIL) *SV0J)) 

RETURN 

ENC 

FUACTICN HII(T) 

COPVMCN B,Bl-SVo9N 

CIMENSION 68(30,30),31( 30) »SV(30) 

X=Ce 

OC 1C J=lyN 

IF(J.EQe-I) GO TO 10 

X=X+ BOCI,J) *SVIJ) 

CCATIANUE 

FIL1=—.SF(X4+Bl1 (1) I7(SVIL) **3) 

RETURN 

ENC 
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PROGRAM SIGNORM 
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PROGRAM TC CALCLLATE THE SFAQES EACH GCCC IS ESTINATLCE TO 
Mae GE TRE MARKET Lf.E. THE ESTIMATED VUIIXCI) GIVEN THE 
POPEFICIERTS cSTIMATED BY THE CEN. LECATIEF FUNCTICN 


CIMENSICN WCAC Tp SVLAC N50 (20020) E1130) pONET(SCr 
REAC(5,3)N 

FCORMAT(I5) 

DC 6 LT=1l,N 

REAC(5,4) (BIL, JS) -J=al oN) 
FCRMAT(F11.8) 

READ(5,4) (B1(1),1=1,N) 

REAC(5, 3, END=ERBIIYEARS (VIL) pf=L oN) 
FCRMAT(1491X9(15F52C)) 
WRITE(As7LEVIYEAR 
FCRMAT(1L4X,14///) 

CC 1C T=lyN 

SV(T}=SCRT(VCT)) 

CEN1L=C. 

CEN2=0. 

COC 5 K=l,N 

CDEN2=DEN2 + BLK) *SVCIK) 

CC 5 J=leN 

CENL=CENL+ B(KyJ)*SV(K)#SV(I) 
CCATINUE 

CEN=CENL + DEN2 

CO 11 L=leN 
BACT(L)=B1I(L)I/SV(L) 

CG 2 Te25N 

RN1L=O. © 

CO 9 J=l,N 

RNI=RAL +B 1 ,J)*SVISI/SVOIT) 
SEFAREHVIL)FCRNI + BACT(1I))/0EN 
WRITE(657) I» SHARE 

ECRMAT(LXs* MARKET SHARES GOCD', LXy12_9 1X, '=*e2XeF 1Co4) 
CCATIAUE 

GO TC 57 

STcP 

ENC 
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CHAPTER V 


REGRESSION RESULTS 
MODEL NO. 1 CONSUMPTION ONLY 


Note: To make notation more concise, the goods will be referred 


to by the following subscripts: 


FOOD = 1 
ALCOHOL - 2 
TOBACCO - 3 
MEDICAL SERVICES = 4 
OTHER SERVICES = 5 
CLOTHING = 6 
MOTOR VEHICLES Se 7 
OTHER DURABLES = 8 
HOUSING - 9 
LAND - 10 
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TABLE V-1 


ESTIMATED (2nd stage) COEFFICIENTS FOR CONSUMER PREFERENCES: 


Consumption Only 


ees ————————————————————————————eeelEEEEEEEEE—lESSaSSSS—SSSSSSSNS 


STANDARD 
COEFFICIENT ESTIMATE (t-statistic) ERROR 
B1l2 -.0025 (-0.7823) .0035 
B13 -.0063 (-2.9355) .0021 
B14 -.0180 (-4.6343) .0039 
B15 -.0269 (-3.7712) 0071 
B16 -.0119 (-2. 3599) .0050 
B22 -.0135 (-3.7758) 0036 
B23 0026 ( 1.3061) .0020 
B24 0136 ( 3.3436) ~0041 
B25 -.0005 (-0.0949) .0054 
B26 -.0051 (-1.6764) .0030 
B27 ~.0049 (-3.5594) .0014 
B28 .0044 ( 3.2139) .0014 
B33 -.0026 (-1.5607) .0016 
B34 .0084 ( 2.9886) .0028 
B35 -.0106 (-3.1528) .0034 
B36 -.0007 (-0.3410) .0019 
B44 -.0201 (-2.4041) .0083 
B45 -.0540 (-6.0065) .0090 
B55 -.0078 (-0.5078) 0154 
BS6 -.0186 (-3.3756) .0055 
B57 -.0161 (-5.3816) - 0030 
B58 -.0290 (-7.2237) .0040 
B66 .0085 ( 1.7189) .0050 
B67 .0035 ( 2.4861) .0014 
B68 -.0047 (-2.9154) .0016 
B69 -.0282 (-11.1185) “0025 
B77 -.0101 (-7.4168) .0014 
B78 -.0094 (-7. 7906) .0012 
B79 -.0143 (-6.4622) .0022 
B7,10 -.0016 (-2.6079) .0006 


B88 -.0161 (-7.9989) -0020 


pee RAMUZHOD ACL ewan tepaoe sas) 
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ons 
soars 
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£V00. (SLV40 =) 
9200. {CGE .2-) 
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£boo. (BESELE ) 
bzO0. (BbO0. 0+) 
o£00. (e3va.ts) 
Broo. (O€#2.£-) 
BIOO. (CcLS.£ } 
a0 (f09e5I=) 
Boo, (aRae.S 5 
bEOO (so2L £-) 
e100. (OLE, 0--) 
£800 (£p0R. ¢=) 
oeon (2a00..a+) 
beso (Qb02,0~5 
2200 (9208 .£-) 
o£ 00 (ALE. 2-) 
obood (FESS. 0-) 
O20. (GBICi£L ) 
kino (fa8p.s 5 
aloo (hELe.s-) 
200. (28f5.i1-) 
KIOO, (Salt. v-} 
sfoo. (a0er .r-) 
sSo0.. ) (S80b.,a-) 
anne. (etoa.s-) 
otoe. [eaece .t-) 


sings 
et 
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ago. 
Gay eke 
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I200,- 
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bbOO. 


eso0 _- 
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o0L0,- 
T000.- 


L080.- 
Onco.~ 
ST 00 ,— 
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ORSO.- 
@300. 

ef00, 
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TABLE V-1 (Continued) 


eee ee eee 


STANDARD 
COEFFICIENT ESTIMATE (t-statistic) ERROR 


Set senses 


B89 -.0345 {(=138.1241) ~0019 
B8, 10 -.0046 (= 547505) -0008 
Bgg =.0005 (- 0.0788) -0061 
B9,10 -.0062 (- 4.9008) -0013 
B10,10 -0070 ( 10.8453) - 0006 
Bol -0716 F523. 5036) -0030 
Bo2 - 0080 ( 4.3452) -O019 
Bo3 -0091 Creo CL 72) -0010 
Bo4 -0538 23,0000) -0023 
BoS ~ 1439 ( 38.8561) -0037 
Bo6 0473 i 2229196) -0022 
Bo7 -0417 ( 21.4250) -0019 
Bos nOt23 ( 42.2632) -0017 
Bo9 70736 ( 20.6606) - 0036 
Bol0 O07 ( 6.8246) -0011 


By substituting, we solve for 


Bid = =. O1121 


Summary Statistics: Consumption Only 
R' = 1.0000 
Standard Error of the Regression = 0.99827 
Number of Observations = 216 
If an estimated b.. is positive, the goods i and j are, in a sense, pseudo- 


substitutes. True-substitution and complementarity are estimated and tabled 
in Table vV-3 (elasticities of substitution). 
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We may use the estimated coefficients to calculate the partial deri- 


vatives of the indirect utility function, and from these partials and our 


"normalized' prices, we may predict market shares. The predicted shares are 


reported and compared with actual shares in Table V-2 for the first and last 


years 


in our analysis. 


TABLE V-2 


MODEL NO. 1 FITTED MARKET SHARES 


EB ETT RNID DOES EEE TEPID LOE RSV TET TE ES LILO CLS PLT LTE ETE EEE EE EDELSTEIN LED ELITE ELITE EEE TB LED AEN EEE NTE SETI ET SIE SEAT TE IGRI AE 


(YEAR 1) GOOD ACTUAL = v.x, FITTED = vi h/t v..0. where h, =22lv) 
1946 i 2 ily, va a5 ov. 
ME ECCOD Tae e 2601, = a, eg ee ee 
(2) ALCOHOL .0518 ‘ 0471 
(3) TOBACCO 0449 .0547 
(4) MEDICAL SERVICES .0473 0144 
(5) OTHER SERVICES - 3074 . 2989 
(6) CLOTHING - 1013 -0995 

(7) MOTOR VEHICLES .0090 -.0128 thus oe will not be 
(8) OTHER DURABLES .0465 .0396 eae 
(9) HOUSING Bp © tg is) -1657 
(10) LAND -0146 70232 

(YEAR 24) 

1969 

(1) FOOD ~1474 ~1547 

(2) ALCOHOL -0314 20310 

(3) TOBACCO -0210 ~0226 

(4) MEDICAL SERVICES .0680 .0700 

(5S) OTHER SERVICES -3075 - 3047 

(6) CLOTHING .0714 sOVLS 

(7) MOTOR VEHICLES .0560 -0544 

(8) OTHER DURABLES - 0896 -0864 

(9) HOUSING 22/03 -1670 

(10) LAND -0374 -0378 


*i.e., derived demands. 
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Corresponding to each non-zero off-diagonal Pea! we may 
calculate a Hicks-Allen (partial) elasticity of substitution sareY between 
the demands i and j, in a particular time period (i.e., year) and evaluated 
at the prevailing prices. While we have restricted certain ae to be zero 
a prtort, this does not imply that Oe = 0 (whereas O55 the pseudo elas- 
ticity, will be = 0), since there are general substitution effects in our 
normalized demand system (see Chapter III, equation III-7). If Og is nega- 
tive we then know that the elasticities of demand are of the correct sign. 
If, however, we estimate a negative share for a good, the related oi4 will 


be meaningless. 


TABLE V-3 


os ELASTICITIES OF SUBSTITUTION 


MODEL NO. 1 
CONSUMPTION ONLY 


(For Normalized Market Demands) 


o,, > 0 + i,j SUBSTITUTES 
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ol 3 -8.738 ~2.748 -2.290 
ol 4 -6.675 -1.354 -0.876 
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TABLE V-3 (Continued) 


1946 1961 1969 


2 -144.113 el ode CP” -40.963 
3 20.161 S259 PESI2Z 
4 404.530 18.377 12.950 
<) 2318 0.636 O6538 
6 $OL6/990 = +3664 «29943 
7 77.774 - 4.778 = Seace 
8 73.658 a9D 2 4.432 
9 1.168 0.776 0.621 
10 => .234575 = 401226 =-O0-117 
3 - 30.006 7292018 «30926 
4 242.275 L589 8 12.086 
5 - 8.820 - 2.405 = Leon 
6 0.897 0.843 0.922 
7 rad one Mae bP 2.233 1.709 
8 29.095 2.603 2.104 
- 1.407 1.262 1.118 
10 = 2ia37 05259 O,ar9 
4 “1221 .802 == 55 OL0 -11.654 
5 = "125.493 - 4,222 + 26009 
6 64.579 3.588 2.798 
7 = 2.518 4.145 2.820 
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10 2.616 Gadi Ooo 
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TABLE V-3 (Continued) 


1946 1961 1969 
o 747 -969.432 -~13.159 -11.523 
678 250.097 - 0.780 - 0.165 
o79 24.175 - 1.593 - 0.853 
o 710 = 18.575 - 0.634 - 0.391 
o 68.68 -121.479 - 6.678 - 6.117 
a. = 8.9 - 38.431 - 3.668 - 2.257 
o 810 - 15.213 come Age fy ab - 1.403 
o (99 1.181 - 1.582 Ss ew a 
ci 9.10 - 10.930 - 2.609 - 1.794 
o 10 10 37.368 2.234 - 0.236 
Discussion 


The second-stage equation for consumer expenditures alone is an excel- 
lent fit insofar as predicting market shares is concerned, and an F test re- 


veals that we must reject the hypotheses that 


(i) oes = 0 %; (i.e., homothetic utility function); and 
(ii) b.. = OV, # j (i.e., [fixed prceportion] Leontief 
2 i preferences) 
Consumption Model 
HYPOTHESES 
Hs 
° 
(i) b.=0¥. (i.e., homothetic utility function) 
oj J 


F(10, 170) = 3673.107 


Thus, reject ee 
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b = j 
a 1) a x j 


iG (i.e., Leontief preferences) 


F(27, 170)veeetG2 ie) 


Thus, reject Ho: 


In Chapter VI we examine the results for the consumer demand system when 


the demand for leisure is simultaneously determined. 
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CHAPTER VI 


REGRESSION RESULTS 
MODEL NO. 2 CONSUMPTION AND LEISURE 


The notation in this chapter is identical to that of Chapter V, save 


for the addition of leisure, which will be denoted by subscript 1l (eleven). 


TABLE VI-1 


ESTIMATED (2nd stage) COEFFICIENTS FOR CONSUMER PREFERENCES : 
CONSUMPTION AND LEISURE 


——— oo —_—_———————=—=======>>— 
COEFFICIENT ESTIMATE (t-statistic) STANDARD ERROR 


B12 -.0019 (-3.1237) .0006 
B13 -.0005 (-1.6551) 0003 
B14 -.0014 (-4.5962) .0003 
B15 -.0027 (-2.6453) .0010 
B16 -.0030 (-3.9616) .0008 
ie ipsa -.0269 (-7.8502) 0034 
B22 -.0022 (-3. 3116) .0007 
B23 .0004 ( 1.3777) .0003 
B24 .0009 ( 1.9234) .0004 
B25 .0004 ( 0.3838) .0010 
B26 -.0011 (-2.1253) .0005 
B27 .0012 ( 3.8618) .0003 
B28 .0007 ( 2.6305) .0003 
a2 sil .0047 ( 2.4284) .0019 
B33 -.0005 (-2.5047) .0002 
B34 0005 ( 2.1353) 0002 
B35 -.0020 (-4. 7626) .0004 
B36 -.0001 (-0.5266) .0003 
B37 .0003 ( £52207) .0002 
B31) -.0086 (-7. 3576) .0012 
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TABLE VI-1 (Continued) 


—— EEE 


COEFFICIENT ESTIMATE (t-statistic) STANDARD ERROR 
eos a Ia he Oe i Tar Oe Fe eT ee eT 
B44 -.0008 (-1.4507) .0006 
B45 -.0047 (-6.6332) .0007 
B4,11 -.0028 (-2. 3628) s00]2 
B55 -.0063 (-3.0447) 20071. 
B56 -.0007 (-0.7844) .0009 
B57 -.0026 (-4. 8998) .0005 
B58 -.0018 (-3.2965) -0005 
B5,11l -.0465 (-12. 3860) .0038 
B66 -0005 ( 0.6035) .0008 
B67 .0010 (#341338) -0003 
B68 -.0009 (-3.0344) .0003 
B69 -.0031 (-7.4567) .0004 
B6,11 -.0094 (-3. 3364) -0028 
B77 -.0022 (-7.5456) -0003 
B78 -.0010 (-4.0444) -0002 
B79 -.0032 (-10. 3469) .0003 
B7,10 -.0011 (-6. 3310) -0002 
BF 11 -.0176 (-8. 3547) .0021 
B88 -.0018 (-7.7498) -0002 
B89 -.0031 (-10.6450) -0003 
B8, 10 -.0009 (~6.4149) .0001 
B8,1l -.0089 (-4.6242) ~0019 
B9,10 -.0028 (=11.7311) -0002 
A 

B9,11 -.0438 (-15.4344) .0028 
-.0017 (-9.5607) -0002 

B10,10 
B10,11 -.0255 (-16.4287) -0016 
fii; 1t -.4874 (-39.1376) 20125 
Bol -0164 ( 10.4217) .0016 
Bo2 -.0011 (- 1.3065) -0008 
-0044 ( 8.8181) -0005 
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TABLE VI-1] (Continued) 


ae ere a Se EMESIS aes eee 


COEFFICIENT ESTIMATE (t-statistic) STANDARD ERROR 
Ce arr peice sg 
Bo4 -0036 (6.2185) - 0006 

Bo5 -0281 (15.7032) -0018 

Bo6 -0071 (5.9029) 0013 

Bo7 -0103 (11.3666) - 0009 

Bo8 -0075 (8.1338) -0009 

Bo9 -0243 (17.6500) -0014 

Bol0O -0130 (18.4353) - 0007 

Boll s2iI5 (82.0368) -0034 


By substituting, we solve for 
Bi = -.002257 


Summary Statistics: Consumption and Leisure 
R? = 1.000 
Standard Error of the Regression = 0.8422 


Number of Observations = 240 


The predicted market shares are more accurate (i.e., close to 


actual v,x;) than those of Model No. 1, especially in the later years. 
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TABLE VI-2 


MODEL NO. 2 
CONSUMPTION AND LEISURE 


FITTED MARKET SHARES 


(YEAR 1) GOOD ACTUAL = v,X, FITTED = v.h,/Z v h 
(1) FOOD . 1092 -0920 
(2) ALCOHOL .0216 .0248 
(3) TOBACCO ~ .0187 S0172 
(4) MEDICAL SERVICES .0197 .0222 
(5) OTHER SERVICES .1283 .1244 
(6) CLOTHING .0422 .0455 
(7) MOTOR VEHICLES .0036 .0116 
(8) OTHER DURABLES .0194 .0266 
(9) HOUSING .0489 .0436 

(10) LAND .0061 -0082 

(11) LEISURE .5823 .5838 

(YEAR 24) 

1969 
(1) FOOD 0534 .0598 
(2) ALCOHOL .0113 .0108 
(3) TOBACCO .0075 .0079 
(4) MEDICAL SERVICES .0245 .0248 
(5) OTHER SERVICES ae be He eh Glee) 
(6) CLOTHING .0257 . .0272 
(7) MOTOR VEHICLES 0201 -0185 
(8) OTHER DURABLES .0323 .0304 
(9) HOUSING .0614 .0598 
(10) LAND .0134 -0120 
(11) LEISURE .6397 -6374 
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TABLE VI-3 


Bue ELASTICITIES OF SUBSTITUTION 


MODEL NO. 2 
CONSUMPTION AND LEISURE 


(For Normalized Market Demands) 


ne es 
sr 


1946 1961 1969 
Sg1l4l = L079 =13..903 a te ey 
GO iLi2 25.916 = 32099 = 34. $19 
OLS 1.941 #22550 “205380 
o14 11.770 -16.304 =- 9.606 
og155 1.336 - 1.418 = 1 .a02 
o 16 13.234 -24.493 co Bo iae a Re 
og157 -26.063 17.087 8.994 
og158 = 22530 4.981 1.982 
oglS9 -12.3020 13.076 7.669 
o 1 10 -26.758 36.544 31.802 
CAL Ed: =~ 0,692 1.668 1,333 
C222 93.377 -326.788 -244.670 
GO 223 -24.424 49.719 49.018 
024 -25.888 39-3822 20.477 
J 250 Fe A - 4,806 - 4.256 
C226 29-728 - 64.609 - 42.821 
CG o207 -107.904 $57525 48.361 
6028 = 22.928 235222 11.923 
e292 = Jetetl = wieeOrD - 2.514 
O- 2a0 - 18.464 20.793 215619 
copay Pie 38 = 5.35090 oe Lag 6.426 
O. 303 4.295 - 94.013 -120.905 
0 34 - 34.266 42.907 34.122 
G73 .2 13.784 - 18.164 - 12.824 
Gg 3.6 - 0.893 2,095 3.919 
Co Mee al - 58.734 42.842 32.224 
g°:3°8 - 95485 10.648 9979 
o 39 - 16.435 18.742 15.666 
o 3 10 = 31.272 42.211 39.999 
op ees a & 2027 - 2.144 =<, 2.161 
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TABLE VI-3 (Continued) 


eee 
A a Tc eg A Epstein asa 


1946 1961 19G9 


0 44 6.682 - 53.936 - 37.497 
@ 4'5 28.529 - 33.141 - 18.142 
o 46 0.024 0.480 - 0.666 
0.4 7 -25.206 12.518 S632 
o 48 - 4.674 0.412 - 1.380 
06 49 -11.164 8.506 4.306 
o 4 10 -25.901 31.975 28.439 
go 4 212 - 4.166 5.892 3.749 
1545 - 1.065 - 8.636 - 7.433 
o 5 6 0.087 0.706 - 0.074 
Gia 7 5.534 ai «ih 23.57 - 2.395 
G58 3.309 - 4.592 - 3.326 
oD 2 -13.649 12.951 7.363 
go 110 -28. 386 36.419 31.496 
Gioec d - 0.411 1.617 1.314 
g6 6 -15.850 - 2.361 - 9.425 
067 -62.220 47.795 26.227 
06 8 10.384 ~ 14.080 - 8.579 
316.9 14.302 - 20.716 -12.685 
o 6 10 -26.059 35.815 31.536 
o 611 - 2.043 3.924 2.784 
o77 195.399 ~ 91.349 -59.615 
078 32.976 - 13.011 - 6.762 
o79 62.871 - 25.108 -13.301 
a7: 10 69.956 - 24.100 =[4 717 
har ae ip 4.026 0.293 0.584 
o 8 8 24.478 - 46.690 -33.116 
089 29.370 - 19.635 -10.877 
oe. 10 15.817 - 3.291 2.057 
ope ea - 3.386 4.880 3.243 
099 -13.918 = “35383 ~ 4.978 
o 9 10 34.234 = 20.327 -14.643 
6911 pak (eae | - 0.672 - 0.140 
o510 10 39.701 -131.719 -155.167 
o210) 41 9.759 - 8.311 = (7s Ton 
oi) 11 0.405 - 0.995 - 0.724 
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Discussion 

Again the null hypotheses of Leontief preferences and a homothetic 
(generalized Leontief) utility function are rejected. 

It is interesting to note that once we are given the (average) 
number of hours a member of the labour force chooses to work in a given 
year, our mcdel will endogenously determine the (aggregate) labour force 


participation rate. 


Consumption~-Labour Supply Model 
Hypotheses: 


(i) Ho? 
b j = 0 Le (i.e., homothetic utility function) 
° 
F(11, 181) = 16718.75 


Thus, reject Ho: 


= 0 “ x j (i.e., Leontief preferences) 
F(38, 181) = 520.857 


Thus, reject Ho: 
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CHAPTER VII 


CONCLUSIONS 


This study, at the very least, has contributed some interesting 
data to the area of Canadian consumer economics. Ona slightly higher level, 
the empirical results, ranging from excellent fits in predicted expenditure 
shaves to Hicks-Allen elasticities of substitution, are important in that 
they provide a test of the revealed preference approach to the estimation 
of the underlying utility function. 

A good result is that the predicted shares become more accurate 
as we progress further in time, as thus it is likely that the model may be 
useful for short-term projections of consumer demand. 

The basic difficulty, as mentioned previously, is the aggregation 
problem. Although we may be able to prove the existence of individual utility 
functions and carry out analysis at the micro level, we have no guarantee that 
when we aggregate over individuals (or, for that matter, over goods) the 
aggregate utility function will exist. We ought, therefore, to recognize 
the existence of certain biases. 

There is also the possibility that certain poor results (e.g., elas- 
ticities of substitution fluctuating more than would be expected) can be 
traced to weaknesses in the original data. Since some of our series are 


based on arbitrary assumptions (for example, the 'stock' of residential land) 


“The only exception being motor vehicles in 1946, where the 
share is predicted to be negative. The actual share was very small, and 
thus it is easy enough to see that the model has not predicted well at the 
beginning. 
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there is the ever-present possibility that data anomalies have biased the 
estimated coefficients or at least distorted the overall results; never- 
theless, we feel that these series are necessary and that, hopefully, cer- 
tain of them can be improved upon. The Generalized Leontief Function 
appears to provide an excellent fit to the derived demand equations, and 
we hope to make use of this functional form in testing an extended model 

of consumer demand-labour supply behaviour. In fact, the next area to be 
explored will include human capital (i.e., the demand for higher education 
in an intertemporal chotce framework) as well as physical capital (durables) 
and a more disaggregated treatment of the labour supply decision, hopefully 
extending to a group of occupations. Further, since one of the serious 
omissions of this study is the endogenous determination of savings, we hope 
to include such an element in a future model, perhaps accounting for the 
demand for financial assets and real balances. Perhaps, since we wish to 
avoid collinearity, we will aggregate the nondurables into a single cate- 
gory in future work. It should be noted that elasticities of demand can 


be calculated directly from the O.5 and estimated shares. 


It is perhaps of interest to examine another approach to "leisure." 
Nordhaus and Tobin [28], in developing a new measure of economic welfare, 
attempt to quantify some of the important differences between goods and ser- 
vices produced in the marketplace (i.e., what GNP measures) and those 
actually available for ultimate consumer satisfaction (i.e., consumption). 
The most important factor in the difference between production and welfare 


turns out to be the value of leisure time: 
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The omission of leisure and of nonmarket 

productive activity from measures of production con- 

veys the impression that economists are blindly mater- 

ialistic. Economic theory teaches that welfare could 

rise, even while NNP falls, as the result of voluntary 

choices to work for pay fewer hours per week, weeks 

per years, years per lifetime. 

The wage rate, as in the present study, is chosen to be the price for 
leisure; however, they go one step beyond in making imputations for nonmarket 
activity as well. In the end, using their imputations for the time elements 
in consumption, the authors calculate a measure of economic welfare (MEW), 
several variants of which are compared with NNP as to growth over time. The 
basic effect of their imputations for leisure is a reduction in the growth 
rate in spite of increasing leisure consumption. 

In closing, we will examine the indirect utility function obtained 
by evaluating the inverse indirect utility function h(v) and inverting it. This 


is evaluated at the prevailing prices (v5) in each year and with the esti- 


mated b... 
13 


Ln eraneas and Tobin / 28; p. 9]. 
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YEAR CONSUMPTION ONLY CONSUMPTION AND LEISURE 
1946 2.217888 6.194567 
1947 2.223509 6.189904 
1948 2.222746 6.188863 
1949 2.224744 6.185479 
1950 2.233116 6.181176 
1951 2.237154 6.180198 
5952 2.246631 6.177883 
1953 2.257169 6.176811 
1954 2.263582 6.176455 
1955 2.276941 6.176762 
1956 24293592 6.177373 
1957 2+301910 6.178276 
1958 2e3L0517 6.180124 
1959 2.323212 6.181379 
1960 2.332206 6.182951 
1961 225359212 6.184282 
1962 2.345377 6.185060 
1963 2.356039 6.186886 
1964 2.370543 6.188728 
L965 2.383481 6.190127 
1966 2.392507 6.190932 
1967 2.399877 6.192188 
1968 2.407138 6.195193 
1969 2.417972 6.197188 


TABLE VII-1 


INDIRECT UTILITY FUNCTION 


g.(Y3_p) 
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In the consumption model, the standard of living (a proxy for 
real per-capita consumption), except for a slight dip in 1948, is rising over 
time. When leisure is included, the value of the indirect utility function 
declines slightly until 1954 and then steadily rises. This is not un- 
believable, since the early 1950's were associated with little economic 


growth. 
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A test of the accuracy of these indirect utility functions 


is that the 1961 values, following our normalization (III-3) ought to 


be oy ox ( . 
k v 
model has performed well: 


CONSUMPTION ONLY 


* 
V 1961 = .4275 


2.33918 
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Clearly, the following comparison indicates that our 


AND LEISURE 


~1617 


6.18429 


6.18428 


90 


7 S a - 
a P) oe piiae. 7 20 . a 
7 eeowh Nt 4 vill oe 
ay 09 Sdpwo (E-31T) sae va pica 
qe dede eatatbal Rosixegno>" 5. ewe 


Saveias 014 UQTTIMUZLOD © 


®t 

viag. = faeL v 
eet.a- = 
v 


~~ B8886l.0 = (qi¥)o 
Tees 


ee ol GOR ACP ie 


A. REFERENCES 


(1) Allen, ?. G. PR. Mathematical Analysis for Feonomists. \.ondon: 
MacMillan and Co. Ltd., 1937. 


(2) Becker, Gary S. "A Theory of the Allocation of Time," Economtc 
Journal, 75 (1965),pp. 493-517. 


(3) Bowles, Samuel, David Kendrick, Lance Taylor and Marc Roberts. 
Notes and Problems in Microeconomic Theory. Chicago: 
“arkham Publishing Co., 1970. 


(4) Bridge, J. L. Applied Econometrics. Amsterdam: North Holland 
Puplisning Uo., 19/1. 


(S) Christensen, Laurits, and Dale Jorgenson. "The Measurement of 
U.S. Peal Capital Input, 1929-1967," Review of Income and 
Wealth (December, 1969). 


(6) Debreu, Gerard. Theory of Value. ‘lew York: Wiley, 1959. 


(7) Diewert, W.E. "An Application of the Shephard Duality Theorem: 
A Generalized Leontief Production Function," Journal of 
Politteal Economy, 79 (May-June, 1971), pp. 481-507. 


(8) . "Canadian Labour Markets: A Neoclassical 
Econometric Approach," Pesearch Branch, Program Development 
Service, Department of Manpower and Immigration, Ottawa, 1969. 


Cy . "Choice on Labour Markets and the Theory of the 
Allocation of Time."' Research Branch, Program Development 
Service, Department of Manpower and Immigration, %ttawa, 1971. 


(10) . '"Intemporal Consumer Theory and the Demand for 
Durables,'' Discussion Paper No. 53, Department of Economics, 
University of British Columbia, April, 1971. 


(11) . ‘“Walras' Theory of Capital Formation and the 
Existence of a Temporary Equilibrium," Pesearch Branch, 
Program Development Service, Department of Manpower and 
Immigration, Ottawa, 1972. 


(12) . Unpublished Lecture Notes -- Mathematical Economics 
515, University of British Columbia, Winter, 1970. 


7 By 
a 7 @ a 


aa 


; vi a, 7 7 


Rat . oo 


sabi! cadeinoion’d ot ea ; “ : “ a, ’ <3 ttn y 
rr ww 0 


oveetaos 3 Smit to noktesollA. att? 


Sei 135 

(atredot orsM bne tolyeT soasd ois b. 
soneo Pd rossi omaOseose pth aa BITS 
Overt «00 grr 


bre tio trol: cmebrotams ea 


tO taomsivenstt afi" .coensgtol sfed. bar) \: 
DID -AROONL TS tetas" TeOt-eser juget 


aT 


C282 . voli’ sAroY wal! -aia¥ 4a paula oni wordt @) 


imesosd! YIileull Gtetqsde Silt to nomectL \ nA” .o.W Sraelt ) 
So Ipatso> "',foltsauT mot isuborT bape basiletensd A 
PORHTAN, ce PELNOT conut=ysi} OY aymosond: Innis sioF 


(edeenloosv A :239iseMequoded ‘oetbenbo" . (8) 
tiem@dieved mstg01T! ,Wdoaavd dotnseet "; oBoTggA sfziemonosa 


a0 ,swar20 ,oobterginml bas tswoqneM to srsmIyeqet .Soivrse 


sit 10 yroedT 243 Base atedraM suede no sali” ‘ (@) 
snamqolsved mstyot{ ~lonertd donesest '. 9mET Yo nolinzollLA 
{Vel ,ewasts® .noitexginm! bre TowognAM Yo al F 


10% [inemed ot? bis road vemisnod fetoqmatat . (08) 
eninonood to tnamirsred 2, .o% tsye9 aoiecioetd “ esidaqd 


-Ival Linien eRidmsiod Hei tin® to Wierevind _ 

sit bas noisserro4 ibtiqn to, yrooadT ba til 

oaste dotseee" " miirdrliopd vrrToqns 70 wee * 

bas ee 6M to tnomtrsqe! . sstyree tnomqoteved yor 
+S¥el Bus t30. a 


aoimonood Isoigsmarits't -- zaseA sissed bodetidugqnu ile 
OY@Ll ,retniW .ekdmutod d2itind to to ytietsve 
yo 


7 


92 


{13] Evans, Michael K. Maeroeconomie Activity: Theory, Forecasting 
Control. New York: Harper and Row, 1969. 


(14) Firestone, O. J- Canada's Economie Development. London: Bowe: "a 
Bowes, 1958. 


115) . Residential Real Estate in Canada. Toronto: ~..7er~ 
sity of Toronto Press, 1951. 


[16] Friedman, Milton. A Theory of The Consumption Function. Prince on, 
N.J.: Princeton University Press, 1957. 


[17] Friend, Irwin, and Robert Jones (Eds.). Study of Conswner Expenii tures, 
Incomes, and Savings. Wharton School of Finance, Universi ty of 
Pennsylvania, 1960. 


[18] Goldberger, Arthur S. "Functional Form and Utility: A Reviev of.Con- 
sumer Demand Theoryr" Systems Formulation, Methodology; ay.d Poltcy 
Workshop Paper 6708, Social Systems Research Institute, University 

of Wisconsin, 1967. 


[19] Goldsmith, Raymond W. The National Wealth of The United States in The 
Postwar Period. National Bureau of Economic Research, New York, 
1962. 


(20] Gussman, T. K. "On Occupational Wages: A Converter for Intercensial 
Years." Working Paper #13, Projections Studies Unit, Reseach Branch, 
Program Development Service, Department of Manpower and Imm: sration, 
Ottawa, 1971. 


[21] Hamburger, M. "Interest Rates and the Demand for Consumer Dural)le “oods,” 
American Economic Review, 57 (December, 1967), PP- 1131-1153. 


[2laa ] Hanoch, Giora. "Generation of New Production Functions Throug': 
Duality,” mimeo, 1970. 


[21a] Harberger, Arnold C. (Ea.). The Demand for Durable Goods. Chic 90: 
University of Chicago Press, 1960. 


[22] Helliwell, J- F. et al. "Quarterly Estimates of Private Sector 2alth,” 
Research Discussion Paper No. 18, Reserve Bank of Australia, wooed. 
(23) ., H. T. Shapiro, G. R. Sparks, I- A- Stewart, F- 


ete 
Gorbet and D. R. Stephenson. The Structure of RDX2. Ottawa, @ankx 
of Canada, 1971. 


[24] Hicks, J. R. Value and Capital. Oxford: At the Clarendon Press, 
1946. 


(25] Houthakker, H., and Lester Taylor. Consumer Demand tn The United 
States. (Second edition). Cambridge, Mass-: Harvard University 
Press, 1970. 


ONY Tie yes pisasanel ‘aah » (253) 2 en ati 
to yi tezeviat ,sonantd 30 Loonoe sich a sabe 


~n09 Io vivant pee erg bas mxo% Lenotss fT an 
yokiot ‘ut god aM mortolymoy, emasd i ; 
yitexevinu ,studisant dorsees emateye {6iook 


ot? nd setae bataal sit Yo AaSbew salle a “LW bhomyshl .ttimebiod [ef] 
.xcY wet ,jompesen pre e ee ae Wan , 


te Toe) , ere vs. a 


lee doue¢n! od wedrevnoD A :eepsW lenottsques0 no” at denen {os} 
11 fo seeet «tin eeibuse aqoltostord ,£1% 29qed pnidzow “.exeeY rift 
wiles; meal Bas sswoqris! to juomsxsqged has rarer sxpOUs 
: ” i : ia riv yor . 
oo! Si iaabt yemwano® ret Basmed of3 Sas eeteA JeezesnI” 4M SS, ls] 
Lelt-fkil ,aq ,(9OCL \xedmened) Te iwerven” Sines | eo deramA 
orrotdT anoitonuS aoitnuboxd well to ene a Be 10 oon {sets 
,ove 5 cael 


opr ott) .ebood sidnust a ‘Gesell ait t raat -> BL 
Oae! \eesr4 opsohd> io 


(W3fe+ rorsee seevist Bo cetsmize®: yizerxsug” 3h 38 
i“i\ ,silewtevA Yo dase wse2sn yal +m Ss al ‘aol 


ee fav 


- @ \oyewede? .A LD ,eteage oO oxtqene Ta 3p " eae | tes) 
RmmS ,swes7o 38 SKK Ye sutoamss ett ao oie AO os . 
. viver 7 oe 
we usecase 
,8@0x7 nmobnerelD ons 3K eaten eakaies brn avin .@ .6 ani (es) 
aber | . 


hotind sfT xd brome qemrensd .solyst sbuad bas ..H yxeddsHtjuol res) 
Ylleteviey hisvrsH :.eesM ,spbixdmed « (aolsibs broos2) «893 
-OT@L ,220%9 


[26] 


[27] 


[28] 


(29] 


[30] 


{31] 


Faz] 


(33] 


[33a]: 


[33b] 


[34] 


(35] 


[36] 


[37] 


[38] 


(39] 


93 


Johnston, J. Econometrie Methods. New York: McGraw-Hill, 1963. 


Lancaster, Kelvin. Mathematical Eeonomics. New York: MacMillan, 
1968. 


Nordhaus, William D., and James Tobin. "I§& Growth Obsolete?" in 
Eeonomte Growth, National Bureau of Economic Research (Fiftieth 
Anniversary Colloquium V), New York, 1972. 


Pickett, James. "Residential Capital Formation in Canada 1871-1921," 
Caradtan Journal of Economics and Politieal Science, Vol. 29, No. 
1 (February, 1963), pp. 40-58. 


Poapst, J. V., and W. R. Waters. "Individual Investment: Canadian 
Experience," Journal of Finance, Vol. XVIII, No. 4 (December, 1963), 
pp. 647-665. 


- "Rates of Return on Consumer Dur- 
ables," Journal of Finance, Vol. XIX, No. 4 (December, 1964). 


Pollak, Robert. "The Demand for Consumer Durables," Department of 
Economics Seminar, University of British Columbia, March 14, 1972. 


Schweitzer, Thomas T. Personal Conswner Expenditures in Canada, 1926- 
7o, (Parts 1 and It). Staft. Study No. 26, economic Council oc 
Canada. Ottawa: Queen's Printer, 1970. 

Shephard, Ronald W. Cost and Production Funettons. Princeton, N.J.: 
Princeton University Press, 1953. 


. Theory of Cost and Production Funettons. Prince~ 
ton, N.J.: Princeton University Press, 1970. 


Steele, Marion. "Determinants of Owner-Occupied Dwelling Starts: 
Canada, 1921-1940." Department of Economics, University of Guelph, 
1972. 


Stone, Richard and D. A. Rowe. "The Market Demand for Durable Goods," 
Econometrica, Vol. XXV, No. 3 (1957), pp. 423-443. 


Usher, Dan. "Measuring Real Consumption From Quantity Data, Canada 
1935-1968. (Mimeo). To be included as a chapter in a forthcoming 
book. 


Wales, T. J. "A Generalized Linear Expenditure Model of The Demand for 
Nondurable Goods in Canada,” Canadtan Journal of Eeonomics (November, 
1971);/pp. 1471-1484. 


Weber, Warren E. "The Effect of Interest Rates on Aggregate Consumption," 
Amertcan Economie Revtew, 55 (September, 1970), pp. 591-600. 


. "Interest Rates, Relative Prices, and Consumer 
Expenditure for Durables and Nondurables: A Multi-period Utility 
Maximization Approach." Department of Economics, Virginia Poly- 
technic Institute and State University, 1972. 


tae! LiLit-werdel sist et ith TSS" NOS ri ae r . *P {ob 
abi liMostt sAxor ae sttomedin ey tetenonsd 
: ’ ' ae 


ste 


7 rive Uo 
oe ‘ee 


ore  Winpeu c 
ai ““sgsloedd ein ar” a ‘ ist 
fit9i22i3) doxsseen oimenest to: isao 


*\1Sel-(9al shamed nt nokta? Larigss islinobieon" 
ou OS .fov psorede? SnolstioS bre soimonqod * 


» £8240b age Nicene Gahereao 


nethens? stneortesvel Levbivibat® | -eredew ioe ww One ag wat .3aqsod (08) 
‘tael ,vadnasst) & .oM ,TTIVR VEev ee eres Hertcreingie eo oe 


-3n0 Yan enad vie nmsvIed Io eotan” we : ; Vir ee 72". : pwEee’ pie} 
(Rael ,x9dmene) & .oM VIR JLov (Sonmned yO OB f 


to dnemsisgqed ",aeldexvd xsmyeao> 102 bnemed “ade®  eoredon Yaellot {Se} | 
ENOL 62 doweM ,eldmulod deisiva to bende md S  campintel —. 
Ls i Can | 
S22t ,wharkd ni seastthreacd ismrened Tnngeted <2 aes ohesenthe fee) 
to Lionved simonood .d¢ .o%8 ybuse Passe .(TI Bas I atxeay 3S 
-OVCl ,xetaisS e'neetQ sBwei0 8 eben 


0.8 \modeonix? ‘ inkelbtonwt nobteubokt be $603. .W bienes sbusiigede ste} 
-£2€1 ,eeoxd, wWiexovint nogsonixt | 


L4¢ 


~sonixd .enottomf’a sortovbord brn $200 to ywroetl 2 (dee) 
.OTCl , ener? Pipi nojeoalzg “ee aed 


¢ 


‘edipt® paiflewd betguos0-renw0 Yo eshsalmseted”, hag at voteose [et] 
sgqisv® Yo yiemvind ,2>bmoaeod 2o tasattaged * ,oper-rcer pone 


" ebooD olderud sot Bagmed secu efT" -,evon 4A «2 bas Baesiola {2€) 
-ERO-ES6 .qq ,(F2OL) € ot Wee «LoV csetaemress 


: " \enad. «toned {ae} 


sheneD sie ythtaseO moxt ooisqnuanod bass padxuacom 
nae : ; Oo: sG8@1-2£e! 
stood 


piimcoddzo? s nit setgef> a et bebufond ed oF 7 


tot Leased oT Yo Lebo suvtibnegxd tasnkd er ee pbk ,eetew (TE) 
siravol) sornoxos’ {0 Juruok anihste) ";sbeqsd af e6000- eldsiubsok | 
ss bSAL<LT RL “99 «(vel , hie 


skIgewanoD eteesapPA no ascent semretnt to fost?s off" .2 mewxs¥ .xedeW (86) 
003-62 .qq ,COCOL ,redmeyqod) 22 ,kesush osmonesa nnsinew, 


temueno?> bne ,easvitd svisgsiar , ester jeexedax” ee re 
ytilisy boizeq-istut A sealdsrbact bas esldsiwd xot Sad tbasqaa 
a ee an Lae nn SA 6A eee eet all ee we btesciaives 


94 


[40] Wilson, G. W., Scott Gordon, and Stanislaw Judek. Canada: An Apprat- 


sal of Its Needs and Resources. Twentieth Century Fund, New York, 
LISD « 


(41] Zellner, A. "An Efficient Method of Estimating Seemingly Unrelated 
Regressions and Tests For Aggregation Bias," Journal of The 
Amertcan Stattstteal Assoctation, Vol. LVII (1962), pp. 348-368. 


B. DATA SOURCES 


Canada, Statistics Canada (formerly the Dominion Bureau of Statistics), 
Ottawa: The Queen's Printer. 


Catalogue Number TLCLe 
{1] 11+003 Canadian Statistical Revtew (monthly) 
[2] 11-206 Supplement to Canadian Statistical Revtew 
(3] 13-502 National Accounts, Income and Expendi- 


ture, .1926-1956 


National Income and Expenditure Accounts 
-1926-1968 (revised system), August, 


1969 
(4] 62-002 Prices and Price Indices 
{5] 62-517 City Family Expenditure, 1957 
(6] 62-519 Residential Rents in Major Canadian Cities, 


September, 1959. Published April, 1962 


(7) 62-521 Urban Family Expenditure, 1959 
{8} 62-525 Urban Family Expenditure, 1962 
(9) 62-527 Urban Family Expenditure, 1964 
{10} 64-002 New Residential Construction 


(11) 64-202 Household Facilities and Equipment 


eight 
(ylttrom) ustwet Spottehina® spthons. 
yoo" Soviteront® apdbeat ov (Pn ae 


~ibnogxd’ 66 enosnl .ednweooA tenobseu 
eepi~acel. dane 


fwooDA swsibrsyxd bas aémoonl lanolsew: 


, teeUA x fades heelvex) saet-asel 
easel 


seolbal soit? Bas pane 
V2el ,sr0titbasqxna ylima® yoko 


$29 natbens> ropeM of etoed Intsnebieen 
,{i1gA bodelidvS ,@@@L ,sednesqes 


ef 


R22! ,ezutabnoged: yf ime medxu 


C3@L ,owwIibneqes yliast madstU 


bael p12 LBaegxd yiime? csdxu 


notsoursencd {ateceblesh welt 


inenctup? Sus eatgifios? blodaeion 


* | s 7 4 = 
ae 


tine 


Vee Le 
- ) ee-sa (v} 
er a Sieh dhe (8) 
~e i 
“yeescar te 
‘ é A. : 
oe tS al 3d fOr] 
7 ae, ways : wy my, 
nee cs 
00 ae bias we ) aes oa 
aii ae ioe 


Le | 
id - — Pe 
rn) a” o - 
r 7 ia i ——— 


= he 


Catalogue Number Title 


{12] 91-202 Estimated Population by Age and Sex 
Groups, Canada and the Provinces 


(13) 91-511 Population by Sex and Age 


Uncatalogued Data 


(14] National Accounts -- Income and 
Expenditure 


Table 44: Direct Taxes - Persons, 
1926-1969 
Table 46: Indirect Taxes - 1926-1969 
Table 53: Personal Expenditures on 
Consumer Goods and Services 
in Current Dollars - 1926-1969 
Table 54: Personal Expenditure on Con- 
sumer Goods and Services in 
Constant (1961) Dollars, 
1926-1969 


[15] Housing Capital Stock, 1921-1971, Housing 
and Building Permits Section, Business 
Finance Division, Statistics Canada, 


May, 1972 

Other Sources 

(16] Bank of Canada, Statisttcal Swnmary (monthly). 

{17} Canadtan Consumer Credit Factbook. Canadian Consumer Loan Associ- 
ation, Toronto, 1972. 

(18) Economte Revtew. Ottawa, Ministry of Finance, April, 1972. 

[19] Houstng tn Canada. Central Mortgage and Housing Corporation, 
Annual to 1965. 

{20] Nattonal Houstng Statistics. Central Mortgage and Housing Corpora- 
tion, Annual from 1956. 

(21) The Nattonal Finances 1970-71. Canadian Tax Foundation, Toronto, 
1970. / 

[22] Urquhart, M. C. (Ed.), and K. A. H. Buckley (Asst. Ed.), Historical 


Statistics of Canada. Toronto: MacMillan, 1971. 


ne . ; we a - _ a i : i 
bas wmoonl -- etaoolk res). ih aha ; 
stud aS f 


' _) 


iy » 


,endersd - awoxal foaxld -1d8 ofdat 


€L-88Cl - eaxeT dooxthal +0b oldest Tare eT 

no pexetibasged Isnoersd :£2 olds? 

aivie2 bos eboo? s:emieacd | Uae 
as¢! - exelioo jneriw) nt < aN ; 7 oe (aie vias 


> ae swoilbaegqed Isaeexet «be eldat 


#evivee? fas. ehood ‘same ; | nel a) iM. 
,awsliod (feel) Instenod . | . 
asel. oe a © 

F . ae 
niauo ,{TRL-ISeL , tons? Letiqs> pakevott an teens 
eescleve .noizze2 efimset paibl ives bas | : 


,sbsnsd esidgeiisy2 ,nolaivia sonsal® | | au 
STeL \ yom 


-(yirisnon) yon Snodvedte+2: vabaaBS 80 nal 


“Lp020A mgood temienod aslbsnas® oodyentt +thoxd 
ster. 


ST@L ,LingA ,sonerit Yo yxdeiads BWEIIO aR tooR SmaNo08 


Holisxrogas> patevoH bas spepgyoM nei: Fes grote and at yateuct | 


BYO7T0? patevok bas opaezioy lettas> sate \aaie ettewoR Ssnodtot | 


s820L mozt ovaaA nots 


,odnoreT ,qoissbauo® xsT nsiseasd -TN-O88L sence ts Sonodtolt sft 
*) -oveL 
borieielh ,(.83 .deeA) yalxous .w iA Sas ,(.b3) .> .M ,Sxsdupzw 
LTC! \aellivoeM socio? .ebossd Yo sobierinte 


‘6 was a aa & 


aet-ageL oh mis =u) Wie ta ra 


7% at 
' 
an}. 
iM 
Pe a | 
(en) : mi 


Bred ep oe 
Nea is 
aT 


